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You can share in $1400 prize money. See page 158 


As easy as plugging in your electric shaver... 


QUICK 
FLUID LINE 
CONNECTION 
or 
DISCONNECTION 


with 


INSTANT 
AUTOMATIC FLOW 
or 


SHUT-OFF HANSEN 


SERIES HK* QUICK-CONNECTIVE 


TWO-WAY SHUT-OFF 
COUPLINGS 


to Hydraulic and pneumatic lines are 


quickly and easily connected with Hansen 
Series HK Two-Way Shut-Off Couplings. 


No tools required Instantly shuts off both sides of line... 


prevents loss of liquid, gas or pressure. 
W hen Coupling is disconnected, valves contact 


valve seats in both Socket and Plug to Quick- Connective Fluid Line Couplings for 


provide instant and positive seal of fluid in 
COMPRESSED AIR « HYDRAULIC FLUIDS 


WATER « VACUUM « STEAM «+ OXYGEN 
ACETYLENE « REFRIGERANTS ¢ GASOLINE 
Hansen Series HK Couplings are furnished OIL *« GREASE + COOLANTS «+ LP-GAS 


both ends of line. Coupling does not depend 


upon line pressure to seal either end of line. 


in steel or brass, with female pipe thread » 


connections from 's" to 1! 2" respectively. Sizes MANSED 
—— Write for the Hansen Catalog 
up to | ire also now available in stainless steel _ 
Here is an always ready reference when you 
~.! ; 
want information on couplings in a hurry 
Lists complete range of sizes and types 


Representatives in Principal Cities...See Yellow Pages of Henson: One-Way Shul-O8, Two-Way 
Shut-Off, and Straight-Through Couplings 


SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN MANUFACTURING COMPANY 


Seen WEST '150th STREET CLEVELAND 35, 





————————————— 





... MICROMETER 








HANNA 


POSE 
VALVES 








Hydraulic pressure 
to 1000 psi 

Sizes Va", Ye", 

1 ‘s ¥, “o 
Temperatures 

to 250°F 


Air, Oil, woter 
operation to 250 psi 
Sizes 4", > 
7. 4," 
Temperatures 
to 250°F 


” 
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FOR AIR « OIL ¢ WATER ¢ OTHER FLUIDS 


mga corny cylinder speeds or controlling fluid flow of air, oil 
or water is so simple with Hanna Flo-Set Valves . . : you need 
only turn the valve body one revolution to adjust from zero to 
full pipe capacity. Micrometer-type graduations are numbered to 
indicate the percentage of pipe capacity. Once set, the position 
can be locked to avoid accidental change. Future resetting to a 
predetermined flow requires no guesswork. 

Hanna Flo-Set Valves allow full flow in one direction—con- 
trolled flow in the opposite. Used in pairs, they regulate independ- 
ently cylinder instroke and outstroke speeds. Hanna Flo-Set 
Valves assure uniform speed, smoother action and improved per- 
formance of cushioned and non-cushioned cylinders. 

Valve sizes are 4”, %”, %”, and %” ...a %” Jr. model, without 
graduations or locking collar, is available for light piping 
and tubing. 

Whatever your problem of precision fluid control may be—you 
will find the best answer in Hanna Flo-Set Valves—designed, built 
and guaranteed by Hanna’s 50 years of experience in hydraulics 
and pneumatics. 


WRITE FOR LITERATURE AND COMPLETE DETAILS, 


OTHER HANNA VALVES pad 5. 
J n id, pilot, hand or consult your classified telephone directory or Thomas’ 

include solenoid, pilot, han Register for your nearest Hanna representative. 

and foot operated types 
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Hanna Engineering Works 
HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES 


1741 Elston Avenue Chicago 22, Illinois 
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Silicone rubber has been found by many cone with its unusual properties is a must. 
lesigners to be the material needed for their To make silicone even more useful to 
pecial” application. Whether you are designers, Minnesota Rubber fabricates parts 
ning space vehicles, high-performance by injection molding. This exclusive method 
rcraft components, radar or electronic com- of molding produces parts which are com- 
parts for nuclear applications, or pletely uniform in all respects. You know 
seals for use in an automatic transmission or exactly what you are getting when you spec- 
steam iron you too will probably be able to ify silicone parts or extrusions from Minne- 
improve your product through the use of sota Rubber. 


silicone. In many of these applications, sili- 


TYPICAL PROPERTIES OF MINNESOTA RUBBER SILICONE COMPOUNDS: 


peratwe FORGO oc ec cc ec e ees . oe © =130 to 500° F 
Ne ae ee ee ee ee ee ee eee - - 600 to 900 
ge eee ee ee er ee ee 


Romigies Te bea ket 6 et eb Oe Se Ce Se Se ee eee eee 
Compression set, % @ 300° o & © eo sltce eS @ ole wae wees eee - 15 to 40 
Mordness range, Gurometer. .. 2. «esse eeseeeeee cee DOH 
Dielectric strength, volts/mil. . . . . 1 6 es es we ew e« 400 to 500 


Oil resistance, depending on oil—good to excellent 
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USEFUL 
LITERATURE 


COMPREHENSIVE NO. 403 CATALOG 

SHOWS ANCHOR "O” RING FLANGED 

HEAD HYDRAULIC HOSE ASSEMBLIES, 

CLAMP TYPE COUPLINGS, HOSE and 
WELD FITTINGS 


Fluid power equipment users will find this 
all new Anchor Catalog No. 403 most 
helpful in finding the “right” Anchor “O” 
Ring Flanged Head Hydraulic Hose As- 
semblies, Clamp Type Couplings, Hose and 
Weld Fittings for particular hydraulic ap- 
plications 
The new Anchor catalog graphically illus- 
trates and describes Anchor's full range 
line of “O” Ring Flanged Head Pressed- 
On Couplings for such Anchor hose as 4 
and 6 Ply Super Spiral Wire, Three Heavy 
Wire Braid, Two Wire and Two Heavy 
Wire Braid, One Wire Braid, and Spiral 
Wire Suction Return. 
Anchor Clamp Type Couplings for Three 
Heavy Wire, Two Wire, Two Heavy Wire, 
One Wire, Hi-Burst Two Rayon, standard 
Two Rayon and Suction Return Spiral Wire 
Hose are also described. 
Specifications and valuable data on Anchor 
Weld Fittings for new flexibility and ver- 
satility in use of pipe and tubing in hy- 
draulic transmission lines cover Elbow 
Weld, “O” Ring Flanged Head Weld, 
Saddle Weld, Socket Weld, Split-Flange 
Halves and Components, Tank-Pilot Weld, 
Tee Weld, Weld Pipe Plugs, etc. 
Of special interest are the newest, up-to- 
date SAE dimensions for Industrial Hy- 
iraulic Flanged Tube, Pipe and Hose Con- 
nections—Four Bolt Split-Flange Type, and 
Port Dimensions for Bolted Flange con- 
nections. An Anchor “first”, the designs 
for these Anchor products have set the 
standard for the industry. 
Anchor's FLANCO “O” Ring Flanged 
Head Couplings used with Anchor's pat- 
ented Split-Flange Clamp, providing a low 
cost, streamlined, reusable, convenient no- 
threac, no leak “O” Ring connection are 
pictorially described, together with their 
application use. 
Detailed comprehensive data and cross- 
section views. with all dimensions for all 
Anchor “O” Ring Flanged Head Hydraulic 
Hose Assemblies, Clamp Type Couplings, 
Hose and Weld Fittings are included, to- 
gether with valuable technical and engineer- 
ing data to assist fluid power equipment 
users in ordering these Anchor products 
. . “first” for years in original equipment. 
Copies of the new Anchor Catalog No. 
403, a practical working tool for spe- 
cifying and ordering Anchor top-quality, 
performance-proven “O” Ring Flanged 
Head Hydraulic Hose Assemblies, Split- 
Flanges, Clamp Type Couplings, Hose and 
Weld Fittings will be sent, on letterhead 
request, by writing Anchor Coupling Co., 
Inc. Box 111, Dept. DDD, Libertyville, Ill. 
Circle 10 on Reader Service Card 
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WELD-TYPE FITTINGS 


eliminate 
time consuming 1 


~ 





Pipe and Tubing 
Assembly Procedures — 


Weld-Type Fittings ...an Anchor exclusive... 
provide increased flexibility and greater versatility 
for pipe and tubing assemblies used in hydraulic 
transmission lines. 

Now ... with Anchor Weld-Type Fittings, 
Anchor Flanco SAE 4-Bolt, Split-Flange Clamp 
Halves and “‘O”’ Ring, Flanged Head Goentien 
... positive, leakproof connections can be made 
directly to pipe without pipe fittings, pipe threads, 
etc. . . . eliminating all time-consuming assembly 
procedures. 

Anchor Weld-Type Fittings permit pipe assem- 
blies to be made from a single piece of pipe or 
tube, bent to any desired shape... adding im- 
proved hydraulic flow characteristics to the entire 
assembly. 

Made of forged steel to Anchor’s rigid quality 
control standards . . . with complete reliability built 
in... Anchor Weld-Type Fittings can be supplied 
with drilled holes and “‘O”’ Ring Groove for bolt- 
ing to valve or pump, or threaded holes without 
“OQ” Ring Groove for connections to Anchor 
Flanco Hose Assemblies using Anchor SAE 4-Bolt 
Split-Flange Clamps. 

These are the Anchor Weld-Type Fittings—(A) 
socket; (B and C) saddle weld where any number can 
be placed along the length of the assembly to form a 
manifold; (D, E, and F) 90° Elbow Weld for hose to 
tube, pipe to manifold and / or hose to hose connections, 
and especially for connections in tight places or where 
hose cannot be bent; and (G and H) tee weld for ends 
of pipe and tubing. 

Anchor Weld-Type Fittings data, specifications, 
etc., are yours for the asking. Write today. 

S Andy Anchor says: 
“Anchor fluid power specialists . . . 
near you .. . can show you how you 
can use Anchor Weld-Type Fittings for 
o% better pipe and tubing assemblies.” 


ANCIHOR Coupling Co.Inc. 


302 North Fourth Street, Libertyville, Ill. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 


Circle 11 on Reader Service Card 





Hey, Herman... Snap-Tite valved 
couplings come in big sizes too! 


to handle almost anything that flows 


Snap-Tite can provide the right size valved coupling for most any use . . . with 
quick off-on action wherever coupling or shut-off is required. 


TO USE SNAP-TITE “H” series valved couplings for high pressure applications. High resistance to 
: heavy line surge. Sizes from 14” through 6”. Larger sizes on special order. 


: VALVED COUPLING: 


“IH” series valved couplings for greater impact in air lines. 4” through 1/4”. 


“E” series valved couplings for vacuum and very low pressure. Recommended 
for gravity flow. Sizes from 14” to 6”. Larger sizes on special order. 
“T” series valved couplings for hard to handle fluids. The only valved quick- 
disconnect couplings now on the market for fluid temperatures from —40°F 
to +400°F. Sizes from 4” through 3”, 
Snap-Tite valved couplings are available with two-way or one-way automatic line 
shut-off. They are normally furnished in alloy steel. Also available in brass, 
aluminum, or stainless steel with a variety of finishes. 


ie 


Write for Snap-Tite Catalog No. 58 
for more information on Snap-Tite 


valved couplings. 
UNION CITY, PA. 
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Years of Fluid Pow 


From Ojilgear App/ication-Engineering Files 


HOW OILGEAR HEAVY-DUTY SYSTEM SIMPLIFIES POWER AND CONTROL OF 300- 
TON STATIONARY INGOT STRIPPER—HELPS ELIMINATE MAINTENANCE DOWNTIME 


DATA: To replace a mechanical-type ingot stripper 
because of considerable maintenance downtime caused 
by dirt and foreign particles jamming the motor- 
driven ram screw—necessitating disassembly of the 
entire mechanism to free the threads. A hydraulically- 
powered, floor-mounted stripper design was approved 
as most convenient for the big-end-up molds used in 
this particular operation— would provide faster, easier 
maintenance accessibility at lowest over-all initial 
replacement cost. 


Basic Power and Control Requirements: 1. Simplicity, 
and trouble-free, rugged dependability. 2. To be capa- 
ble of many years of heavy-duty, rapid, ’round-the- 
clock operation with an absolute minimum of main- 
tenance. 3. Must be: impervious to sand, scale, heat; 
compact; thrifty on electrical power input, wiring, 
installation downtime, floor space; completely free, 
if possible, from maintenance-provoking belts, chains, 
relays. 4. One source and responsibility for power and 
control systems preferred. 


Application-Engineered Fiuid Power System 
For 300-Ton Stationary ingot Stripper 


HOW IT WORKS: With Mold Lug Locking Hooks (E) 


in “out” position (1), Mold (M) with Ingot (I) is placed on 
Stripper Platform (P). Oilgear Cylinders (A) swing Hooks (E) 
into position (2) over Mold Lugs. Oilgear Pump No. 1 
supplies controlled Fluid Power to move Main Cylinder Body 
(B) down (shaded area) engaging Hooks (E) and Mold Lugs 
without slamming (3). An automatic timer puts Oilgear 
Pumps Nos. 2 & 3 “on stroke” after Hooks ore engaged to 
stort “Operation Bootstrap.” As Main Cylinder Body (B) is 
now held in position by Hooks (E) and Mold Lugs, the 8-in. 
Ram (R) of Main Cylinder (81) moves upword to strip ingot 
{!) from Mold (M). If ingot does not break loose at the 300 
tons force produced, Pumps 2 & 3 automatically move to 
neutral. Volume from Pump |! holds stripper force constant 
A Air cylinder (D) is then used to hammer on Tailrod (T) of 
Main Cylinder (8:1)—eliminating necessity for excessive 
hydrouvlic pressure to free these “stickers.” After Ram (R) 
moves down, Main Cylinder Body (8B) raises (shaded area) 
disengaging Hooks (E) from Mold Lugs Cylinders (A) 
swing Hooks (E) to “out” position (1)—ready to start a 
new cycle after removal of ingot and Mold from Platform 
(P), ond new Mold and ingot are in ploce 


ee eM a | 
5%" Bore « 
7” Stroke 
Clevis Mounted 


ABOVE: Oilgear-equipped ingot Stripper “in action” — 
Mold Lug Locking Hooks (E) indicated. A 10,000-ib. ingot 
hus just been “stripped” from the mold. Hooks (E) will be 
disengaged as soon as stripper ram is retracted 


LEFT: Oilgear Heavy-Duty “Power-Pak"—consisting of 
3 Oilgear Type “DX-60" Variable Displacement, Two 
Way Pumps on a single reservoir base used on this installa 
tion—is remotely located, isolated from heat and gritty 
particies present in the stripping area 


SOLUTION: An Oilgear Application-Engi- 

neered Heavy-Duty System consisting of an 
Oilgear ‘‘Power-Pak’’ incorporating 3 Type 
*‘DX-60” Variable Displacement, 2-Way, Radial Roll- 
ing Piston Pumps on a single reservoir base; a 1-in. 
solenoid-pilot-operated 4-Way Valve; and 2 clevis- 
mounted Hook Cylinders (A, above). This simple, 
direct-acting, locked-circuit, push-up-type stripper 
with remote speed and cycle control . . . space-saving, 
remotely located ‘‘ Power-Paks’’. . . automatic pressure 
and flood lubrication with continuously filtered power 
fluid . . . positive, automatic overload protection— 
has eliminated maintenance downtime problems 
encountered with the previous mechanical stripper. 
Long life for continuous, ’round-the-clock production 
is assured by this automatic, ‘‘Sealed-System’’—aided 
by the direct application of the pneumatic jarring 
cylinder to free ‘“‘frozen’’ ingots. Lower installation 
cost, faster—easier accessibility for preventive main- 
tenance are but two additional advantages of this 
Oilgear-equipped ingot stripper. USER STATES— 
““Otlgear was selected because of its simplicity, and the 
trouble-free, long-life performance record of other Oilgear- 
equipped machines in our plants.” 


With Oilgear Heavy-Duty System 

Components designed for thousands of 

hours of continuous service at full rated 

load, savings are compounded with every 

hour of uninterrupted performance. That’s why machinery 
and equipment manufacturers and their customers say . 

**for the lowest cost per year...it’s Oilgear 


"9 


For solutions to YOUR linear or rotary Controlled Motion 
problems, call the factory-trained Oilgear Application-Engineer 
in your vicinity. Or write, stating your specific requirements 
directly to... 


THE OILGEAR COMPANY 


Application-Engineered Controlled Motion Systems 


1564 WEST PIERCE STREET + MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code 414 





MARVEL 


FOR DEPENDABLE PROTECTION 


Synclinal 
SUMP TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 

100 G.P.M. 

PIPE SIZES: 

“1 —1Y4"—14"—2"=—2)," and 3. 
CONNECTIONS: 
Coupling—Male Nipple. 
BY-PASS VALVE: 

Not Available. 

For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
ali types of Fire-resistant Hydraulic 
Fluids and Water. 





Tandem 
Synclinal 
SUMP TYPE 


Designed to supply requirements for 
greater filtering area where 
installation of two or more single 
units are not possible due to 

space limitations in tank 

PIPE SIZES: 

V1" 14" —14"—2"—2))" and 
CONNECTIONS: 

Coupling—Male Nipple. 

BY-PASS VALVE Not Available. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and all types of Fire-resistant Hydraulic 
Fluids and water. 





Bonded 
SUMP TYPE 


CAPACITIES: 
10—20—30—50 and 75 G.P.M. 


PIPE SIZES: 

1°—14"—1%4"—2" and 2%". 
CONNECTIONS: 
Coupling—"O”" Ring—Male Nipple. 


BY-PASS VALVE: 
Available with or without By-Pass 
Valve. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants and 
all types of Fire-resistant Hydraulic Fluids. 
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SYNCLINAL FILTERS 


on all hydraulic and other 
low pressure circulating systems 


Synclinal 
LINE TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 

100 G.P.M. 

PIPE SIZES: 

V4 —1"—14,"—-14"—2"—2%" and 3°. 
BY-PASS VALVE: 

Not available. 

OPERATING PRESSURES: 
Up to 80 p.s.i. 

For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic 
Fiuids and Water. 





Bonded 
CAPACITIES: 

10—20—30—50 and 75 G.P.M 

PIPE SIZES: 

1°—14"°—1),"—2" and 24". 
MOUNTING BRACKET: All sizes 
are available with provision for 
mounting bracket, (also for Flange 
connection with mounting bracket 
provisions) if desired 

BY-PASS VALVE: 

Available with or without. 
OPERATING PRESSURE: 

Up to 250 p.s.i. 

OPERATING TEMPERATURES: 
Up to 300° F. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and all types of Fire-resistant Hydraulic 
Fluids. 


IN-LINE 
FILTER 


CAPACITIES: 

Up to 60 G.P.M. 

PIPE SIZES: 

(at both inlet and outlet) 
4"—1"—14," and 14" NPTEF. 
1%6-12, 1%-12 and 1-12 J.1.C. 
FLANGE CONNECTIONS: 
1%" and 1," 

BY-PASS VALVE: 
Available with or without 
By-Pass Vaive. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and ai! types of Fire-resistant Hydraulic 
Fluids. 
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QUALITY—All Marvel Synclinal Filters are designed and constructed of the 
highest quality materials and workmanship to insure maximum protection on 
all hydraulic and other low pressure circulating systems. They Meet J. I. C. 
Standards. 

DEPENDABILITY —The dependability of Marvel Synclinal Filters is attested 
by the fact that—OVER 900 Original Equipment Manufacturers install them 
as standard equipment. 

EFFICIENCY —Filtering media in all Marvel Synclinal Filters is Mone] wire 
cloth and available in mesh sizes of 20-30-40-50-60-80-100-150 and 200. Stain- 
less wire cloth in these sizes supplied on specification. Before fabrication into 
Marvel Synclinal Filters, all wire cloth is subjected to rigid inspection at our 
plant to assure the utmost in filtration efficiency. Only selected top quality wire 
cloth is used. 

EASY MAINTENANCE—AlIl Marvel Synclinal Filters can be cleaned easily 
and thoroughly “on the spot”’ in a matter of minutes, resulting in the equiva- 
lent of a brand new filter, ready for another long period of efficient and de- 
pendable service. 


Line type filters operate in any position and may be serviced without dis- 
turbing pipe connections. 


| IMMEDIATE DELIVERY “ 
A phone call will start your shipment on its way TODAY! 








For Further Information, 
Wire, Write or Phone 


—— — 


MARVEL ENGINEERING COMPANY 


7227 North Hamlin Ave. + Chicago 45, Illinois + Phone JUniper 8-6023 
Please send me information on Marvel Filters as indicated. AH-3 
(] Sump Type [] In-Line [] For Hydraulic Oil C) For Coolants or Lubricants 
CJ tine Type ([_] Tandem [] Fire Resistant Fivids [_] For Water 
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UNIVERSAL ENGINEERING ... 
iF IT BOUNCES Charles Good Is fluid power mechanical engi- 
started it all back in 839 neering or electrical engineering? At 
wcidentally put a sample of first, that may seem like an odd ques 
white lead. and sulfur on tion with a very obvious answer. The 
stove. In spite of his wife’s association of mechanics, fluid me 
knew he had discovered chanics. and heat seem to make fluid 
a way to improve the power a very definite part of me 
irdness, and strength of chanical engineering. But a _ closer 
her How far elastomer look. with the help of Robert Ray 
has progressed since then mond’s series of articles beginning 
«plained in Gene Pillar’s article, on page 65, will show that there is Robert Raymond 
” Hydraul ‘ Pac kings a close bond between electric al theory 
and fluid power design. In fact, in the systems approach to engi- 
neering design problems, there are analogies which tie all the 
engineering sciences together. 

POWER WHERE IT'S NEEDED The series develops these analogies asa powerful tool in solv- 
One of the big developments in ing hydraulic and pneumatic problems by using electrical engi- 
space hydraulic design has been neering techniques which have been refined with the growth of 
cessory power systems. They servo engineering. 

electrical generators, powet! Bob Raymond has worked out these fundamentals and tech- 

ntrol surfaces, operate land- niques during his 10 years experience at Simplex Engineering and 

ind do many other fun Racine Hydraulics & Machinery. During this time he developed 

on complex military aircraft advanced research facilities, including a complete hydraulic labo- 

ssiles. Like most aerospace ratory and electronic analog computer capability. He has de- 

ent their design is a com- signed many pumps, valves, and circuits covering the full range 

ise between performance and of hydraulic applications. He is presently offering a consulting 

rht. W. S. Bobier clarifies these service specializing in fluid power and electrohydraulic systems 

rations in his article APS controls. 

ncy—How It Affects Weight. 
this month’s \erospace Sec- 

FRENCH-GERMAN ALLIANCE .. . Back in the 1840's a 

French scientist named Poiseuille (rhymes with trois feuilles) 

and a German engineer, Hagan, worked out the mathematical law 

ANALOGIES AT WORK... This of laminar flow that bears their names. It states that the quantity 

month’s cover photo shows theory of fluid that flows through a small tube in a given time is propor- 
ction. Thompson Ramo Wool- tional to the pressure difference, the tube diameter to the fourth 

dge responded splendidly to our power, and inversely proportional to tube length. The law is put to 
st for a photo showing equip- use in Calculate Pressure Drop Fast on Page 90. 

with integrated hydraulic and 

il svstems. The view shows 
Director Control System applied TIMING A VALVE .. . Sounds like an odd thing to do until 
ertical milling machine. The you read about Pettibone Mulliken’s problem on their Speed- 
is a combined analog-digital, Swing Loader which has two single acting cylinders to rotate a 
cal contouring control system bucket. To prevent an overhauling load from acting on the cyl- 
chine tools. It can control four inders when working on a hill, Pettibone added metal to the valve 
re axes simultaneously spool to increase overlap. This times the valve so the pressure 
port opens to one cylinder before the tank port opens to the other. 
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A complele AOOTE SOHIOS of tntine vale'es, S205 CE 
guarler tneh lhvowugh CE and COFOE half nh, 


a 


J braghlody. J wy and Z WAY. Shes valves, 
sexe for S20, well prrvale foster, longer, and fircvide 
yr aler capracily “han any olher valves we have 


been able to find 


Whe n lhe fees yuelily and fierfermanee and 
Kes vofiulati nw ave laken loge her tn evaluating 
Vht3 SOHO, Cropresents frctatly lhe test vatve vate 
avadlalle liday. Biyfere you Yor y any valve 
flr liday, you owe lle yours, le teok tnlo lhe 
= Me addline - SOVIOS. W tte fr fell tnfermalin. 
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fRoss OPERATING VALVE COMPANY 
105 EAST GOLDEN GATE AVE. . DETROIT 3, MICHIGAN 
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CFC MODELS AND MEDIA TO MEET YOUR FILTRATION NEEDS 


The standard line of CFC filtration equipment includes 
over 4311 different models and media. And if one of these 
isn’t ideal for your application, CFC will engineer a filter 
to your exact needs. 

CFC filters all types of industrial fluids —- from Air to 
Zinc Cyanide from 1 gallon per hour to 2700 gallons 
per minute. The complete line includes FULFLO Filters with 
media made from a wide variety of natural or synthetic 
fibres, resin-impregnated paper, sintered or woven metals 
and porous ceramics for precise filtration of liquids and 
gases; HONAN-CRANE Filters with fibre, resin-impregnated 
paper or adsorptive earth media for industrial 

oils; DELPARK Continuous Filters for cutting oils, 

coolants and other industrial liquids. 

Look to CFC Filters — to improve product quality, 

cut maintenance and production costs, protect valuable 
equipment and reduce costly down time. Write for catalog 
or engineering assistance to Dep’t AP. 


COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROGE, MASSACHUSETTS ANDO LEBANON. INDIANA 
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YOU CAN BE SURE OF 


UNIFORM 
PERFORMANCE 


FROM 0-M 


CYLINDERS 


Whether you operate O-M Cylinders, of 
the same psi rating, bore and stroke, 
singly or in sequence, each one will exert 
the same force, handle the same work 
load, with the same precision. In addi- 
tion, the direction of each stroke, length 
of each stroke as well as the time interval 
between cycles will be controlled to the 
same high degree of accuracy. As all 


parts and mounts of O-M Cylinders, of 


the same capacity, are micro-honed or 
accurately machined to the same close 
tolerances, they are interchangeable 
and precise. Uniform operation is 
automatic. 

O-M Cylinders are available in a 
complete range of sizes (1%" to 8” 
bores) with standard or heavy-duty rods. 
Complete line of interchangeable parts 
and mounts. Immediate delivery on most 
sizes. 

Coupon below will bring our latest 
bulletins showing construction and di- 
mensional details, engineering draw- 
ings, capacity chart and mounting data 
for each O-M Air and Hydraulic Cylinder. 
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ORTMAN-MILLER MACHINE COMPANY 
1 143rd Street, Hammond, Indiana 


CO Have representative call 


Send Bulletins 
[] 107 


[J] 11a [J 1054 [] 108 


NAME__ POSITION 





COMPANY 





ADDRESS. 
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All weeoring parts made Precision-fitted pistons 
of finest tool steel and . <3 and cylinders are heat- 
heat-treated for long life treated, Nitride-hardened 

and honed to a super finish 


4 














High-quality precision 

fitted gears; hardened, ; — 

ground and lapped PISTON PUMP 

supercharged 

by geor pump 

(high pressure 
stage) 





For operating pressures up to 10,000 PSI 


New, unique 2-stage hi-pressure hydraulic 
pumping unit—dual-volume, dual-pressure 


f- @ DELIVERS HIGH-VOLUME AT LOW 





PRESSURE 


@ 26 GPM @ 100 PSI 

; @ 500 PSI 

$0 CU.IN./MIN. @ 1,000 PSI 

50 CU. IN./ MIN. @ 10,000 PSI 
The new and modern OTC “Vanguard” 
hi-lo hydraulic power package is a pre- 
cision-built, high-quality unit meticulous- 
ly crafted for dependable performance 
and long life. To best utilize the “Van- 
guard's” exceptional performance, a wide 
range of accessories are available: your 
choice of several motors, gasoline engine, 
2 and 4-way lever-control valves, 2-way 
solenoid valve, pressure switch, pressure 
regulating valve, manifold, reservoirs, 
gauges, etc. 
For detailed information on this ad- 
vanced, new unit, write: 


PRECISION HYDRAULICS DIVISION 
geen tte, OWATONNA TOOL CO. 


710 CEDAR STREET OWATONNA, MINNESOTA 


DOSSIGHERS ANC MANUFACTURERS OF QUALITY HIGH PRESSURE HYDRAULIC COMPONENTS 
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Address your letters to: The Editor, 
Hyprautics & Pneumatics Macazine, 
812 Huron Rd., Cleveland 15, Ohio. 


NCIH papers 


TO THE EDITOR: 


Your October 1960 issue listed 
some very interesting papers pre- 
sented at the 16th National Con- 
ference on Industrial Hydraulics. 
Is there any way we can get copies 
of NCIH papers before the bound 
volume of complete conference 
proceedings is released? 

F I HUGGIN 

Chief of Mauler System Engineering 
Convair, Div. General Dynamics Corp 
Pomona, Calif. 

I suggest you contact Mr. Wil- 
liam Smith, Conference Secretary, 
at Illinois Institute of Technology, 
3300 S. Federal St., Chicago 16. 
l believe he can make this avail- 
able to you. 


Foreign visitor 
TO THE EDITOR: 


| plan a business trip to the 
U.S.A. this year. I would be grate- 
ful if you could inform me whether 
there will be any expositions con- 
cerning hydraulics or pneumatics 
anywhere in the U.S.A. during the 
first months of the year. 
KAI HELENIUS 
ATOY OY, Industrial Department 
Helinski, Finland 
The Society of Automotive Engi- 
neers will hold a meeting of its 
1-6 Committee on aero-space hy- 
draulic and pneumatic systems at 
the Statler Hilton Hotel, Detroit, 
during the week of April 17th. 
The National Fluid Power As- 
sociation, a group of hydraulic 
and pneumatic component manu- 
facturers, will hold its spring meet- 
ing at the Greenbrier, White Sul- 
phur Springs, W. Va., May 14-17. 
The American Society of 
Mechanical Engineers will hold its 
annual Design Show and Con- 
ference at Cobo Hall, Detroit, 
May 22-25. 


Continued on page 16 
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Flex it... twist it... bend it! In fact, shape 
Garlock CHEMISEAL Nylon Pressure 
Tubing into practically any contour you 
need. Think what this means in design 
freedom and versatility. 


NYLON For hydraulic-pneumatic systems, pres- 
PRESSURE TUBING sure lubrication lines, oil and fuel lines, 
vacuum system connections. Gatlock 
. : CHEMISEAL Nylon Pressure Tubing 
for Hyd raulic-Pneumatic is a superior design material. It is un- 
. affected by oils, alkalies, hydraulic 
Service fluids, and many solvents that tend to 
corrode metal. It resists vibrational 
fatigue, abrasion, impact . . . with- 
stands temperatures from —60°F. to 
+180°F. (can be heat stabilized for 
300°F.) ... available in 1000 and 2500 
psi. grades, conforming to J.I1.C. 
specifications. Diameters from 14” 0.D. 
up to largest size commercially made, 

depending on customer needs. 


To guarantee you best performance 
possible, CHEMISEAL Nylon Pres- 
sure Tubing is subjected to severe 
tests. For example, the Anvil Impact 
Test simulates the mechanical abuse 
that may accidentally occur in service. 
CHEMISEAL Nylon Pressure Tubing 
is placed on a flat steel anvil. A 16- 
pound hammer with a striking head 
of 6” drops freely onto the tubing from 
a height of 24”. The Roll Bend Test 
assures freedom from defects which 
cause flex fatigue. Tubing is passed 
around and between two grooved roll- 
ers to form an “S” shape. Space 
between rollers is twice the diameter of 
the tubing. Tubing is then moved back 
and forth at a rate of at least 125 f.p.m. 


In cost, too, Garlock CHEMISEAL 
Nylon Pressure Tubing has the ad- 
vantage. Seamless copper and extruded 
aluminum cost approximately four 
times as much, while welded and seam- 
less stainless steel costs 29 to 37 times 
more, respectively. Also, the cost of 
couplings and installation labor should 

CHEMISEAL Nylon Pressure Tubing can be flexed, twisted be considered—CHEMISEAL Nylon 

or bent into all contours, offers wide design “leeway.” Pressure Tubing needs no intermediate 
couplings or fittings . . . is simple to 
install. You save on first cost, fittings, 
and labor. 


Discover how you can use CHEMI- 
SEAL Nylon Pressure Tubing. Call 
your local Garlock representative at 
the nearest of the 26 Garlock sales 
offices and warehouses throughout the 
U.S. and Canada. Or, write for Cata- 
log AD-177. Garlock Inc., Palmyra, 
Ne Ee 


GA RL O 


Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000 ... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 
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Char-Lynn 
“ORBITROL’ 


PROVIDES 


NOT THIS.. 


Patent No. 2,821,171 


v ORBITROL is a completely integrated fluid steering con- 
that eliminates steering gear boxes and mechanical 
b axle 
y ORGITROL provides remote rotary servo control with sensory 
ind delivery measurement within the same unit... the 
ideal ept for modern self-propelled vehicles. 


ORBITROL also features pen manual steering for use in 
emer ngine-off” conditions... 


iulic power is not available the ORBITROL 
ica comes a rotary hand pump and directs fluid 
ove the actuator in either direction when the steering 
Ss rot ited 
ve ORBITROL is ideally suited for controlling conven- 
steering systems, multiple axles and dual control in- 
tions 
Contact CHAR-LYNN today... our engineers will be 
ised to submit recommendations relative to your particular 
ition or needs. 
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The American Society of Tool 
and-Manufacturing Engineers 
holds an exhibition and confer- 
ence at the New York Coliseum, 
May 22-26. 

The National Conference on In- 
dustrial Hydraulics is held in 
October at Chicago. It is a 2-day 
meeting of technical sessions. 


Synchronizing cylinders 
TO THE EDITOR: 


We have an application for a 
special control cylinder identical 
to that described in the article 
Synchronize Four Cylinders pub- 
lished in the 1960/61 Fluid Power 
Directory. We would be very 
grateful if you could advise the 
source of this design so that we 
can contact the manufacturer of 
this control cylinder directly. 

H. HOUTSACER 
Brookhaven National] Laboratory 


Associated Universities, Inc. 


Upton, L.L, N.Y. 


The cylinder which you in- 
quired about was manufactured 
especially for this application by 
Zagar Tool, Inc. who designed the 
drilling machine on which it is 
used. We suggest you contact Mr. 
Frank Zagar for assistance in de- 
veloping a similar unit for your 
application. 


Cleaning with air 
TO THE EDITOR: 


We have a problem in our ma- 
chine shop where we find that 
the use of air hoses to remove 
filings, etc. from workpieces and 
work tables creates a dust prob- 
lem and is a hazard to our ma- 
chinists. Also we have a limited 
air supply. 

We would appreciate any ad- 
vice or information that you can 
pass along to us on any method 
that will supplant the use of air 
hoses. 

G. L. YACHETTI 

Superintendent, New Mould Div. 
Dominion Glass Co., Ltd. 
Hamilton, Ontario, Canada 


Perhaps other readers have sug- 


gestions. 
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In Valves, it’s the size inside that you’re buying! 





Four-Way Open Center Valve 


®LASSMAN VALVE has long 
spool stroke as a result of long 
lap for low clearance or leakage 
flow. COMPETITIVE VALVES 
generally have short spool 
stroke with short lap. 








LASSMAN VALVE has large 
porting for negligible power loss 
and low friction flow. COM- 
PETITIVE VALVES have narrow 
slots and drilled holes resulting 
in high friction flow. 


® LASSMAN VALVE has full pipe 
area in all positions through 
valve. COMPETITIVE VALVES 
have full pipe area at ports only, 
as low as 58% pipe area with 
Pressure’ and “Cylinder” ports 
connected and as low as 35% 
pipe crea with Pressure” and 





"Tank" ports connected (mid 
or center position). 


Standard COMPETITIVE 12" 4-way open center valve 


The flow area through any style of Lassman valve is never less than 

that of the equivalent Extra Heavy or Schedule 80 pipe. This means 
Lassman Valves that the nominal size selected for your flow requirements is the 

actual size in a Lassman valve. It also means that there is no 
are not cataloged unexpected high back pressure with consequent power loss or mal- 
functioning of the system. 

This is not true of all makes of hydraulic valves, and the illus- 
tration shows a typical case in point, a four-way open center valve, 
DIRECTIONAL VALVES with both valves drawn one fourth actual size. 

Of course, Lassman valves are priced according to the inside flow 
CHECK VALVES area, which means that they are priced higher than a competitive 
valve of the same nominal size. But as we say, “In valves it’s the 

“ON -OFF” VALVES size inside that you’re buying.” 


SURGE (PREFILL) VALVES 
SPECIAL VALVES 


BENJAMIN LASSMAN & SON nastsd GLeNSuAW fh 
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FOR A COMPLETELY NEW 
DIMENSION IN HYDRAULIC 
INSTALLATION FLEXIBILITY .. . 


ormrite 


‘*ROTO-FLANGE”’ FITTINGS 
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. 


eee eee = 


The continued trend toward larger volumes of oil at increased 
operating pressures and the diminishing space available for hy- 
draulic line assembly, has made improved pipe-tube-hose-fitting 
combinations imperative. 


Various flange clamps have helped facilitate small space instal- 
lation, although even their use at times presents line-up problems. 


To overcome this — the all new line of Formrite Rotating ‘‘Roto- 
Flange’’ Clamps with ‘‘O"’ Ring Flange Head Tube Fittings was 
developed. For the first time, full 360 degree positioning is pos- 
sible thereby COMPLETELY SOLVING CLOSE CENTER-LINE 
DIMENSION REQUIREMENTS. 


available with tapped holes or clearance holes for SAE Bolts in a pad size 
range from %" to 3 
permits larger orifice diameters and therefore greater flow capacity. 
engineered for silver brazing to the assembly, thereby eliminating stress 
normally introduced by welding 
ideal for tube-to-hose or tube-to-tube connections. 

©” Ring joint provides positive seal 
socket wrench only tool required for installation. 


FOR COMPLETE INFORMATION, WRITE... 


ormrite use company 


WISCONSIN 
MEDINA, OHIO 


TWO RIVERS, 
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FLUID 
POWER 


FORUM 


Each month HYDRAULICS & 
PNEUMATICS surveys readers for 
their experiences and opinions in 
fluid power design. 





@ What is the ideal pressure 
for your equipment? Could 
you benefit from higher pres- 
sure components? What kind 
of equipment do you design? 


We recently completed a hy- 
draulic press operating at 2500 to 
S000 psi. Previously we completed 
presses for the plywood industry 
using an operating range of 2000 
to 2500 psi. We feel that the 2000 
to 3000 psi operating range is very 
satisfactory for this type of equip- 
ment. 

We have had some trouble from 
the components when operating 
near the 3000-psi level. and would 
like to see more valves and other 
hydraulic components rated at 
3500 psi, instead of the usual maxi- 
mum of 3000. 

I Ww IOHNSON 
Chief Engineer 


Gunderson Bros. Engineering Corp 
Portland, Oregon 


The present ideal pressure used 
on our hydraulic, industrial press 
brakes and shears is approximately 
2000 psi. This pressure has been 
determined by the capacity of the 
various hydraulic components used 
in the system. Components operat- 
ing at 2000 psi are relatively in- 
expensive compared with those 
used above this pressure, for ex- 
ample, vane and gear type pumps 
versus piston pumps. 

Higher pressure components 
would be a benefit in our applica- 
tions, but would be subject to the 
following considerations: initial 
cost, fittings, and tubing and hose. 
These components would have to 
be mounted within the space limits 
now required for the lower pres- 
sure equipment. Also, tubing for 


Continued on page 20 
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Packs more 


PERTURMANC 


into less space 


I PALMETTO, ‘w SEAL, 


Patents issued and Applied for 


Palmetto offers a compact, low-cost 
rod seal which matches the perform 
ance of the best grades of bulkier 
packings. You save significantly on 
packing cost is 
reduced sealing action is sure, 


machining costs 


unusually long-lived 


@ POSITIVE SEAL... NO “SPIRAL. 
ING” —with stable D-ring 


@ CANNOT EXTRUDE—nylon wedge 
rings extend with double cam ac 
tion, protect D-ring at rod and 
heel 
ADDED SECURITY —double wedge 
rings form secondary seal 
INCLUDES SCRAPER-WIPER — lip 
on outer wedge is integral wiper 
FITS SIMPLE COUNTER-BORE IN 
CYLINDER HEAD—is secured with 
snap ring 


See how the D-W Seal pro 
vides importent advantages 
for the equipment you are de- 
signing. Write for details, now 


“PACKINGS 


GREENE, TWEED 


OUR 99TH YEAR 


NORTH WALES, PA. 
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higher pressures should have more 
flexibility than now available. The 
main advantage from higher pres- 
sures would be smaller cylinders 
on present capacity machines, or 
higher capacities with the same 
physical size of the hydraulic net- 
work. 

LOUIS A. FIEDLER 

ROY TIPPLE , 
The Cleveland Crane & Engineering Co. 


Heavy Machinery Division 


Wickliffe, Ohio 


@ Are you using fire-resistant 
hydraulic fluid? What type do 
you prefer? What difficulties 
have you had with it, and what 
improvements would you like 
to see? 


Because of the inherent safety 
gained by the use of a proper fire- 
resistant hydraulic fluid, in the 
future I believe most safety-minded 
organizations will use fire resistant 
hydraulic fluid where necessary. 
Following is a comparison of the 
characteristics of four types of 
fire-resistant hydraulic fluids: 

Oil-in-water or water-in-oil 

emulsion 

Water glycol 

Phosphate ester base plus chlor- 

inated bifinyl 

Phosphate ester base. 

Emulsions and water glycols 
draw their fire resistance from the 
snuffing action created by the 
steam formed. The phosphate 
esters have their fire resistance by 
nature of their chemical structure. 

Phosphate ester base fluid should 
not be used in a hydraulic-air sys- 
tem, because of its diesel compres- 
sion ratio of 47:1. But it can be 
used in a high pressure hydraulic- 
nitrogen system. Water glycol does 
not have a diesel compression ratio 
like the phosphate esters. This 
means that it can be used in the 
presence of air at low and high 
pressures. Water glycol could be 
used in a high pressure hydraulic- 
air system. Once the water has 
evaporated from the water glycol, 
there is no longer any fire-resistant 


protection. Consequently, distilled 
water has to be added periodically. 

Emulsions and water glycol 
fluids are compatible with stand- 
ard hydraulic seals of Buna N. The 
water in them causes some cork 
seals used for petroleum oil to 
swell excessively. Phosphate esters 
require special seals. Butyl and 
Viton A are seal materials that are 
satisfactory and are available com- 
mercially. 

Bearing life (pump life) in- 
creases, in the order listed. If the 
life of a piston pump with ball 
bearings was 45,000 hours with 
petroleum base hydraulic fluid, 
then the life of this same pump 
would be 1/10 or 1/20 or 45,000 
hours with water glycol; or 1/2 
to 1-1/4 of 45,000 hours (depend- 
ing on bearing stress) with phos- 
phate ester. 

The pressure limitation of emul- 
sions depends on how “beefed up” 
the pump bearings are. Generally, 
with beefed up pump bearings, the 
fluid can be used up to 1000-psi. 
If the water in the emulsion 
freezes, then all the fluid has to 
be drained out and replaced. Water 
glycol in pumps with beefed up 
bearings can be used up to 3000 
psi. Freezing and thawing of water 
glycol does not harm it. 

Fluid cost increases in the order 
listed with phosphate ester at 
$3.50/gal and water glycol about 
1/3 as much. 

Because of the large amount of 
chlorinated bifinyl, that combined 
with phosphate ester base is the 
most toxic. One to three teaspoons 
of phosphate ester base fluid will 
cause paralysis for three days, 
more would be fatal. 

Emulsions and water glycols are 
not compatible with some metallic 
surface finishes such as cadmium 
plate. Phosphate esters are excel- 
lent cleaners. Since they will re- 
move most standard paints, they 
require special paint which in 
many cases is a plastic resin com- 
pound. Water glycols will probably 
cause more maintenance than phos- 
phate esters because the glycol and 
water form a residue that should 
be removed from the system. 

Since fire-resistant hydraulic 
fluids have a low viscosity index. 
reservoir heaters should be used 
to maintain a fluid temperature of 


Continued on page 22 
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Aeroquip Expands Its Tube Fitting Line... 


Pr 5 as Sais 
°7 Aeroquip now offers 58 different styles of 

ae tube fittings for all hydraulic and pneumatic 

7 | circuits and other fluid systems. This greatly 


expanded line includes elbows, tees, crosses, 
straights, union swivels, reducers, plugs and 
caps in sizes for 4%” to 3” lines. Thread types 


include J. |. C., P. T. T., S. A. E. straight thread 
boss and NPTF pipe ends. 


to Provide Industry's Most Complete Range 
of Products for Fluid Piping Systems 


OVER 60 HOSE TYPES 


To convey steam, chemicals, hydraulics, fuels, 
air, hot water and other fluids, Aeroquip 
produces over 60 different hose types with 
cotton braid, single wire braid, multiple wire 
braid and wire wrap reinforcing for pres- 
sures up to 5000 psi. Inner tubes are made of 
Teflon or synthetic rubber. Aeroquip Hose 
and Reusable Fittings are available in sizes 
from Ye" up to 7” diameters. 


COUPLINGS UNLIMITED 


For quick connection and disconnection of 
fluid lines, use Aeroquip Self-Sealing Cou- 
plings. Aeroquip can provide the coupling to 
meet your function and size requirements, 
from miniaturized quick-disconnect couplings 
up to 12” cargo transfer couplings. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
INDUSTRIAL DIVISION, VAN WERT, OHIO + WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


Teflon is DuPont's trade name for its Tetraf oethylene resin 


® DESIGN 


 <<E PROTOTYPE ASSISTANCE 


© PRODUCTION (ae king fluid piping performance on equipment 
® FIELD SERVICE Bes _ protet ? Ronen part of the complete 
® SERVICE PARTS >. * Len ies, Met Service for manufacturers. 
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14 WAYS T0 
CUT DOWN-TIME! 


fabric reinforced 


VEE-DAM PACKINGS * 


14 standard styles... 
plus custom compounds 
when necessary 


e Suitable for use with a wide variety of 
liquids and gases on heavy-duty in- 
dustrial equipment 
Positive control of annular leakage at 
the joint 
Eliminate need for solid rings 
Effective sealing over a wide temp- 
erature range 
Pressure is never a problem with a 
Linear Vee-Dam 


* The Vee-Dam design is patented 


SEND FOR special bulletin with detailed 
n VEE-DAM PACKINGS. 


data ° 
technical and Levick St., 


Linear, Inc., State Road 


Philadelphia 35, Pa. 


PERFECTION IN RUBBER 


LINEAR 


LINEAR, inc, STATE ROAD & LEVICK ST. PHILA 35, PA 
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60 F minimum in order to prevent 
pump cavitation during start-up. 
There is no substitute for the 
properties of petroleum hydraulic 
fluid. Fire-resistant fluids are only 
an attempt to match these proper- 
ties and to provide safety at the 
same time. 
WALTER R. WALLACE 
Design Engineer 


Dyna Pak/Convair 
Pomona, California 


I have not used fire-resistant 
fluids. But I frequently have a 
need for a LOX compatible hy- 
dranlic fluid. The floro-lubricants 
(FS 5, ete.) are expensive and 
incompatible with most elastomers. 
Does anybody have a suggestion ? 

ARTHUR ALLAN 
Senior Engineer 


Consolidated Systems 
Monrovia, California 


When you needed a special 
purpose valve (hydraulic, 
pneumatic, water, servo, cryo- 
genic, hot gas, etc.) were you 
able to buy it? Did you have 
to modify a standard valve, or 
did the manufacturer do it for 
you? What modifications were 
made? 


We needed a low pressure (150- 
psi) panel-mounted valve compati- 
ble with MIL-L-7808. The valve 
had to have a C, of 22. be of steel 
construction, easily panel-mounted, 
and have good throttling charac- 
teristics. 

We found a valve we could 
modify by adding a nut under the 
packing nut. The manufacturer 
gave us the data, but we had to 
fabricate the lock nut ourselves. 
The valve we ended up with had a 
much higher pressure rating than 
we required, but gave excellent 
operating characteristics. 

V. UHRICH 

Project Engineer 
Bendix Products Div. 
Bendix Corporation 


South Bend, Ind. 
vvyv 
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Just a few passes through this vertical honing machine 
and ELECTRUNITE is ready for polishing. Built-in 
uniformity reduces costly machining time. 


March, 1961 Cis 


Tomkins-Johnson Company, Jackson, Michigan, specifies Republic ELECTRUNITE Special 
Smooth |.D. Cylinder Tubing to get uniform wall thickness, strength, diameter, ductility 
for predictable, dependable performance with every order. 


ELECTRUNITE Special Smooth |. D. Cylinder Tubing 


reduces finishing costs at Tomkins-Johnson Company 


uniformity cut costly machining time. Size 


ELECTRUNITE saved an estimated 5% in 
finishing costs alone for Tomkins-Johnson 
Company, Jackson, Michigan, in producing 
“stock size” hydraulic cylinders. 

This special smooth tube, as received, re- 
quired but five passes with a honing machine 
and a few strokes with polishing paper to bring 
it within the 6- to 8-microinch finish required. 

ELECTRUNITE Cylinder Tubing can save you 
money, too. Its special smooth I.D. and built-in 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


op Cleveland 8, Ohio 


Strong...Modern...dependabie 


range trom 1” through 412” and up to .187” 
wall thickness fits it to practically every appli- 
cation. In all sizes, you get uniform wall thick- 
ness, diameter, strength and ductility to assure 
predictable, dependable characteristics. 

Insist OM ELECTRUNITE special smooth I.D. 
and start saving with your next order. Call 
your Republic representative, or send coupon 
for more information. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION «+ DEPT. A-1678 
211 EAST 131st STREET © CLEVELAND 8, OHIO 


I want to know more about the advantages of Republic 
ELECTRUNITE® Special Smooth I.D. Cylinder Tubing: 


Name 





Firm 





Address___ Se ws 


Zone____ State 
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Graduate from horse-and-buggy 
motor servicing warranties... 


with REULAND’s “Honor System Motor Service Policy!” 


Reuland’s 15 year old 
service policy takes 
the word of any 

otor service shop 


OTF your choice. 


WER FOR MODERN-DAY PRODUCTS 


Whether you're an O.E.M. or a User, when you buy Reutanp electric motors 
you can make your decision with confidence. One very important reason, of 
course, is that every motor is backed by Reutann’s 15 year old “Honor System 
Motor Service Policy”... still the only one in the industry! 

Under this exclusive service policy, your choice of any independent motor 
service shop becomes an authorized REULAND service station. Regardless of where 
a REULAND motor is in operation, approved service is always next door! 

If you would like to talk to a motor manufacturer who really backs up his 
quality and service claims, find out soon how Revanp can fit into your plans. 


VERY MPANY SH Le HAVE _ OPY OF REULAND'’S OFFICIAL PRINTED HONOR SYSTEM SERVICE PO 

4 free copy is available on request business permits it to offer the industry’ 
Explains the simple steps to take. Shows only Honor System Motor Service Policy 
how Reuland’s unique philosophy of doing We'll mail yours promptly 


Our new 8-page general line brochure will come in handy! 
Also, refer to Sweet's 1961 Product Design File, 7a/RE 


all in lightweight, cool-running aluminum frames! 
REULAND ELECTRIC COMPANY 


Western Division — Alhambra, Calif 
Eastern Division — Howell, Michigan 
Distributors in all principal cities 


24 
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Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSCO 


DENISON 


7-5 40)| wa" 


How LODGE & SHIPLEY get 
smooth, variable feed control 
with DENISON hydraulic power 


on new machine designed for... 


SHEAR FORM 


HERE'S ONE of the largest horizontal shear forming machines 
ever built. This 150 hp giant was developed by Lodge & Shipley 
to handle the tough metal forming job of flowing ultrahigh- 
strength forged steel rings into rocket cases for the Minuteman 
ICBM. Their new FLOTURN, machine does the work faster than the 
previous method... saves materials, too. 

Lodge & Shipley designers faced this key problem: how to provide 
variable feed control of all carriage movements without use of gears 
or belts. High efficiency and low heat conditions were additional drive 
system requirements. 

Solution: Denison hydraulic power. 28 Denison hydraulic com- 
ponents— variable volume pumps, motors, valves and controls—are 
employed in the four separate hydraulic circuits supplying power to 
the carriage, two roller slides and tailstock. Each movement is indi- 
vidually controlled and infinitely variable. The smooth, positive action 
of Denison hydraulic power gives high precision control for holding 


SHEAR FORMING MISSILE 
SECTIONS up fo 70° in 
diameter, 140° long is 
done on new 190,000 Ib 


FLOTURN® machine 


made by The Lodge & 
Shipley Co., Cincinnati 
Denison Series 800 Vari 
able Volume Piston 
Pump (shown at right 
with pressure compensa 


the specified close tolerances. 

This is the kind of problem your Denison Hydraulic Specialist can 
help you solve. Working with you at the design stage, he can show 
you how Denison hydraulic power can help break engineering bottle- 
necks, improve your product and cut costs. Get in touch with him now. 


DENISON ENGINEERING DIVISION 


tor control) varies output vol- 


umé to maintain fixed, but 
adjustable, pressure. ce) 


HYDRAULIC PRESSES 
PUMPS ¢ MOTORS ¢ CONTROLS 


HYDRAULIC POWER 
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American Brake Shoe Company 
1166 Dublin Road e« Columbus 16, Ohio 


March, 196! 
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about fluid power 


Hydrostatic Transmission Has Packaged Units 


\ new entry in the field of hy- 
a stati transmissions pat kages 
ves and charging pump with 
ul main pump and motor to cut 
plumbing and make a more com 
pact installation. The transmission 
is‘the result of a four year devel 
ypment by Watertown Div., New 
York Air Brake Co. 
\ simple arrangement of the 
insmission, for fork lift truck 
has a variable displacement 
coupled to the vehicle’s en 
ind a fixed displacement 


which drives the differen 

























































































tial. Speed and direction of rota- 
tion are controlled by positioning 
the pump’s variable cam. Other 
combinations use single and dual, 
fixed and variable pumps and mo- 
tors for different performance re- 


quirements 


@ Shuttle Valve Selects Relief 

The transmission operates as a 
closed hydraulic system, but a 
charge pump in the main pump 
package draws from a_ separate 
tank and keeps the low pressure 
side at approximately 100 psi. A 
pressure actuated shuttle valve in 
the motor package connects the 
high pressure line to the high pres- 
sure relief valve, and the low pres- 
sure line to the low pressure relief 
valve, according to motor rota- 
tion. Oil discharged through the 
high pressure relief valve is con- 
nected to tank through the low 
pressure relief valve. Thus, oil is 


constantly removed from the sVs- 


tem for cooling and filtering. Also, 
the filter and heat exchanger (if 
needed) can be low pressure types 
for cost saving, and the amount of 
cooling oil can be varied to suit 
the application. 

Besides eliminating convention- 
al drive shafts, universals, gear 
changers, and clutches, hydrostati« 
transmissions have these impor 
tant advantages over mechanical 
drives: 

@ Full torque at low engine speeds 
even idle 
@ Infinitely variable speed control 
@ Automatic braking 
@ Simple operation 
@ Smooth response to direction 
changes 

Where vehicles must operate in 
mud or sand, a hydrostatic trans- 
mission permits fine power con- 
trol according to available trac- 
tion. Even if the wheels break 
traction, there is no increase in 


speed. vvv 


More Briefs on page 28 


CLOSED SYSTEM is supercharged by small pump within main pump housing. 
Shuttle valve is shifted by high pressure to connect high pressure line and 
low pressure line to corresponding relief valves. 
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Cylinder ports side and bottom 
tapped, %, NPT; 
through ports tapped both ends 
and bottom, supply—1 in. NPT, 


% or % in. 


and wiring conduit 
NPT; meets JIC 


exhaust 
ports—1'4 in. 
Standards. 








to save space... 
to simplify piping and wiring 


e PDQ MODULAR MANIFOLD BASE 


Now you can save even more space by 
ganging already-compact Hunt 4% in. PDQ 
valves on modular manifold bases! 


Featuring common supply, exhaust and 
wiring conduit ports, PDQ modular mani- 
fold bases can be ganged end-to-end to 
manifold two or more valves in a single, com- 
pact assembly. Manifolding of valves simpli- 
fies supply and exhaust piping, reduces in- 
stallation and minimizes mounting 
space requirements for multiple valve instal- 
lations. Modular design permits adding or 
removing valves at a later date, to meet 
changing requirements. Also, bottom tapping 
permits additional supply, exhaust, or wiring 
connections at any point along the manifold 
assembly, if required. 


costs 


Bulletin 602. 
Salem, Ohio, 


For more information, write for 
Address Hunt Valve Company, 
Dept. AH-361. 

3014 


March, 1961 


Electrical connections, valve-to-base, are 
plug-in, to reduce downtime to a minimum. 
What's more, the bayonet-lock construction 
of Hunt’s PDQ valve allows removal and in- 
stallation of valve and pilot assembly in just 
30 seconds, without disturbing piping or 
wiring. 

Whether your problem is limited valve 
mounting space . . . complex piping . . . high 
installation costs .. . or you're just looking 
for better, lower cost, more dependable per- 
formance on new or existing equipment, ask 
your nearby Hunt representative to show you 
the advantages of modular manifold base- 
mounted PDQ valves. 


QUICK-AS-WINK® AIR AND HYDRAULIC 


HUNT VALVE COMPANY « DIVISION OF IBEC @ SALEM, OHIO 
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magnetic 
strainer 
with a 
fatal 
charm 


Ripley magnetic Sump and Line Strainers 
» magnets and screens for a 


positive 2-way filter trap 
—- | 
ww 

The irresistible magnetic force of 
Ripley Sump and Line Strainers 
attracts—and traps iron and metallic 
particles! Non-ferrous matter is 
stopped by the removable filter disc 
screens, giving efficient, effective 
protection for all types of hydrau- 
lic systems. Both Sump and Line 
models can also be custom made 


for all unusual applications. Write 
today for complete information! 


RIPLEY 


SCREEN AND STRAINER CO. 
Filter Division 
32749 Northwestern Hwy., Farmington, Mich. 
124 , 


sump Strainer 
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Cylinders Help 
Support Walls 


Single acting cylinders helped 
contractors in Cheltenham, Eng- 
land, lower the foundation of an 
office building 44% ft. The object 
was to support the foundation 
walls while remodeling. 

Timber sleepers (ties) were 
pla ed on the ground on either 
side of the wall. Holes were cut 
at intervals along the wall, to re- 
ceive the steel joists which ulti- 
mately carried the weight of the 
wall. Notched timber baulks were 
lifted into position on either side 
of the wall and, single-acting cyl- 
inders, manufactured by Dowty 
Mining Equipment were placed 


under the baulks to support them. 
The steel joists were inserted 
through the holes in the wall, and 
the ends placed in the timber 
baulk notches. The cylinders were 
pumped up, to carry the entire wall 
weight. 

After remodeling was com- 
plete, and the new foundations 
Joist MW = oo 


ready I 
to be 


were built to support the walls, 
the cylinder pressures were re- 


leased, and the cylinders removed. 
vvyY 


Iron & Steel Engineers See 


Profit Making Ideas 


Steel mills are big users of fluid power. Here are 
some of the hydraulic and pneumatic devices 
shown at the recent AISE exposition in Cleveland. 





Two 12” air cylinders power this shear which will work in a 60” 


galvanizing line. Models made by Curry Air Shear Corp. use both hy- 
draulic and pneumatic power depending on thickness of stock being 
sheared. Using fluid power instead of electric motors cuts initial cost, 
maintenance cost, maintenance, and space. Also each shear can be de- 
signed for its required job. Cylinder size determines shearing force. 


Continued on page 3! 


Circle 98 ae 





OPENING NEW HORIZONS 


.../n economical power application 












98% PLUS OPERATING EFFICIENCY 

MORE POWER PER CYLINDER DOLLAR 
PROVEN LEAKPROOF OPERATION 

GREATEST SELECTION EVER OFFERED 

SAFE UNDER SEVERE LOADS 

SAFE WITH ALL KNOWN HYDRAULIC FLUIDS 
SAFE UNDER TEMPERATURE EXTREMES 
DAMAGE-PROOF PISTON RODS 








Miller Hydraulic Cylinders make impossible applications 
look easy. With Teflon Seals, Case-Hardened Rods (50-54 
Rockwell C), Patented “‘Shef’”’ Tubing End Seals, and other 
exclusive standard features, these cylinders are practically 
damage-proof, are ultra-dependable under pressure and tem- 
perature extremes, and provide leakproof sealing with ALL 
hydraulic fluids. Built to exceed J. I. C. Specifications, these 
cylinders are achieving new highs in production and operating 


MORE SAVINGS! 


Our ultra-modern, new “Plant of the Year” with its 
special facilities and operating economies enable us 








to offer an extra 10% price savings on our big 
“stock” selection of 

Model “H” (Hyd.) Cylinders, 142” through 8” bores; 
Model “J” (Hyd.) Cylinders, 142” through 14” bores; 
Model “A” (Air) Cylinders, 142” through 14” bores. 
Strokes up to 36”, cushioned and non-cushioned 


Full Details On Request 
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economies in thousands of plants. Two great lines: Power- 
Packed Model H for 3000-5000 psi and Job-Rated Model J 
for 500-2500 psi. All bores, strokes and mounting styles. Big 
“Stock” selection for immediate shipment at substantial 
savings. 

Write for literature. 






7NO17 York Road, Bensenville, Ilinois 


MILLER FLUID POWER 


it takes only this 
One 


r 
‘ 


— | mom, Oe , Beads 
one versatile fitting 


to meet more pressure, tempera- 
ture, shock, vibration conditions 
than does any other tube fitting 


...in more styles, sizes, combinations and materials 
than any other fitting. For more information, see 
next page... and write for Catalog 3108. 


HI SEAL 


IMPERIAL EASTMAN 


Imperial-Eastman Corporation General Offices: 6300 West Howard Street, Chicago 48, Illinois 


BUTT JOINT 


in Canada: Imperial-Eastman Corporation (Canade) Ltd., Barrie, Ontario 
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One 


tube fitting— 
versatile Hi-Seal® 


With Hi-Seal 


moderate to toughest service con- 


you can overcome 


ditions—in one entire system or 
in several. With simple variations 
in the basic fitting, you meet al- 


baawwindy 


most every need—just specify a 
change in type of metal and vary 
the sleeve and nut. Thus, you 
match Hi-Seal to pressure, tem- 
perature, vibration, shock and in- 
stallation variables. 


50 TYPES—1300 SIZES 
Hi-Seal Fittings are available in 


straight straight re- 
ducers, unions, adapters, elbows, 


connectors, 


tees, crosses, caps, couplings, swiv- 
el nuts, valves, port seal and Braze- 
Seal. Altogether there are almost 
50 types—collectively more than 
1300 sizes, generally from 6” tube 
O.D. to 14%”. Metals available in- 
clude steel, stainless steel, brass, 
aluminum, titanium, Monel and 
others. Combinations are almost 
endless! 


Now Imperial-Eastman meets all your 
requirements for hydraulic-pneumatic- 
flow system components: tube fittings, 
valves, couplings, flexible and rigid 
hydraulic and pneumatic lines, ther- 
moplastic tubing, tubing tools. 


See Imperial-Eastman first! 


FITTINGS 


IMPERIAL- 
EASTMAN 
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Rotary actuator positions the 
control valve on this fuel burner. 
Ninety-degree motion to a butter- 
fly valve is developed by a cyl- 
inder actuated linkage. Fluid pow- 
er also controls furnace pressure. 
Small changes signal action of the 
power-operated dampers. The 
equipment is made by North 
American Manufacturing Co. 


Simple valve maintenance is important to mill operators. Hunt 
Valve Company showed a new design of their 3-position, 4-way valve. 
Overall length of this air-operated, hydraulic valve has been reduced 


ec 
Od 0. 


Packed spool design can be repacked and repaired in the mill. 


Sizes from 14” to 2” handle 9.4 to 110 gpm. 


Fluid Power 
Actuates Profile, 
Contour Mill 


Hydraulic motors power the 
longitudinal movements of the 
table, and the transverse and verti- 
cal movement of the spindle car- 
rier, on this numerically controlled 
profiling and contouring mill 
manufactured by the Cincinnati 
Milling Machine Co., Cincinnati, 
Ohio. The motors have high 
torque, low inertia, and a range of 
infinitely variable feed rates of 14 
to 100 ipm—a ratio of 400:1. Bal- 
ancing hydraulic forces on the 
camshaft provides smooth opera- 
tion. Opposing pistons are ener- 
gized simultaneously to cancel 
radial load losses thus reducing 
starting friction to a minimum. 
Smooth operation is further 
achieved by close operating toler- 


ances between pistons and cylinder 
heads. This minimizes the possi- 
bility of collecting air in these 
chambers. 

A hydraulically actuated mecha- 
nism removes backlash in the 
drive from the hydraulic motor to 
the machine table. A rack and pin- 
ion device provides the final drive 


to the table. The pinions have 
a common drive-shaft with two 
helical gears with opposite “hand” 


Continued on next page 





Photo courtesy Littleford Bros. Co. 


Series 3600 »« Model HBZRV-2A 


SPEC. 2422 


circulate oil 
uniformly through heating 
area of hot oil heater 


Model OH 14 hot oil heater, manufactured by Littleford Bros. 
Co., produces 450°F hot oil for use in operations such as pre- 
stressed and ready-mixed concrete, and asphalt plant work. This 
positive displacement Roper Series 3600 pump moves 50 gpm 
of heat transfer oil smoothly and positively, circulating the oil 
thoroughly in heating area to eliminate cold or hot spots where 
deterioration of oil could occur. The relief valve of the pump 
protects against excessive oil pressure. The dependable, pulsation- 
free flow provided by the Roper pump has proved to provide the 
kind of performance manufacturers of original equipment want. 
Roper’s service to the OEM field includes a custom design depart- 
ment equipped to design and build special pump equipment to 
match the changing needs of manufacturers. 


Engineered for Years-Of-Service Operation 


e@ TWO MOVING PARTS — equa! sized, helical gears run in axial hydraulic balance 
for efficient operation. @ STEEL SHAFTS—induction-hardened at all bearing and pack- 
ing surfaces... pump can be supplied with upper or lower drive shaft. © BEARINGS— 
full support for pumping gears comes from four high-lead bronze or chrome-iron bear- 
ings. @ RELIEF VALVE — built into face plate, prevents pressure build-up, permits 
stoppage of flow without halting pump... adjustable over 20-100 psi range. 


For information about your specific pump needs 


contact your nearest Roper dealer 
Send for “How to Solve Pumping Problems” booklet 





helix angles. The shaft can be 
axially shifted with an integral hy- 
draulic cylinder. A hydraulic pre- 
load on this shaft causes a slight 
rotation opposite to the driven 
gears. One pinion is biased to con- 
tact one side of the rack teeth, 
while the second pinion is biased 
to contact the opposite side. This 
removes all the backlash from the 
system regardless of the direction 
of table movement. The hydraulic 
preload is released to permit maxi- 
mum freedom and speed for rapid 
traverse movement. 

Because a small hydraulic motor 
powers the spindle drive, the spin- 
dle carrier is also small, and can 
be mounted close to the support 
ing cross-rail. The constant speed 
motor drives a speed change box 
equipped with hydraulic gear 
shifting. Twenty-four spindle 
speeds range from 30 to 3000 rpm. 
Additional intermediate speeds are 
obtained by varying fluid input to 
the motor. 

The machine has two separate 
hydraulic systems. One for the 
spindle drive, and the other to 
actuate the machine slide move- 
ment. They are powered by 40-hp 
and 10-hp, motor-driven pumps. 
The two pumps mount on a single 


reservoir. vvv 


More Briefs on page 34 








| CITATION IS AWARDED to Mr. Frank 
| Flick (right) president of Flick-Reedy 
Corp., for his contribution to cerebral 
palsied children. Making the award is 
Charles G. Freund, Jr., who praised Mr. 
Flick for his efforts in making available 
the company's swimming pool for cerebral 
palsied children during the summer of 
1960. 


Dependable pumps 


since 1857 
HYDRAULICS. INC. conmerce, GEORGIA 


1 O) ad — 2 
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STRONGER 
and SAFER 
for every 

high pressure 
pipeline 
duty... 


... because 


they are 


drop forged 


Constantly imitated but never duplicated, Vogt forged steel 
fittings and flanges have* unmatched strength and toughness 
for your most severe pipeline duties. Laboratory controlled 
materials and Vogt's special forging techniques assure products 
which are always uniform in structure, fine grained, and free from 
porosity. Thereby the shocks and stresses imposed by high pres- 

Piont Equipment — Steam sures and high temperatures are easily withstood, and with 
Generators — Heat Exchangers — stubborn resistance to erosion and corrosion. Consult Catalog 

ne F-10 for our complete line of fittings and flanges. 
Refrigeroting Equipment 
For a copy of Vogt Catalog F-10 address Dept. 24A-FAH 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N. J., 
St. Louis, Charleston, W. Va., Los Angeles 


OTHER VOGT PRODUCTS 
Forged Stee! Volves — 


Petroleum Refinery ond Chemical 


DROP FORGED STEEL 

= a 
Fittings 
and Flanges 
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HANNIFIN lis 


delivers air the way you want it! 


With “Crown” remote controlled 
units, you can filter and drain overhead 
air lines, control regulators from below, 
and fill lubricators without climbing. 
Or, with our completely standard units... 
a 





... you can provide just the right amount of filtered, 
regulated and/or lubricated air right at your machine. 


NEW! puise-wuee... for off-beat air flow 


If air flow is uphill or light or so infrequent that air-borne 
lubrication won't solve your problem, you can deliver 
oil just where you need it, in the exact amount you need, 
through a tiny flexible tube with new “Crown” Pulse-Lube... 


All these “Crown” developments are detailed and described 
in a new, comprehensive “Crown” catalog (our Bulletin 0400-B1). 
We'll be happy to send you one. 


HANNIFIN COMPANY 
ARKER A DIVISION 
ANNIFIN 545 South Wolf Road «+ Des Plaines, Iilinois 
CORPORATION 
_-RxNEUMaATiC ano Hyorautic SYSTEM COMPONENTS 


HANNIFIN ? 


63 on R 


A $1,000 


Hydraulic Toy 


A hydraulic toy-crane caught 
the fancy of visitors to the SAF 
Engineers Display in Milwaukee 
recently. The hydraulics Div. of 


Webster Electric Racine, Wisc. 
gambled on engineers’ urge to 
tinker, and converted a $10 toy 
crane into a $1,000 hydraulically 
operated mechanism, to demon- 
strate the workability of the com- 
pany's add-on stack valve. Visit- 
ing engineers had fun, saw how 
the valves worked, and were re- 
warded with souvenirs for which 
they had to “work”. vvv 


You can win up to $500 
by entering 

1961 POWER 
PRIZE PAPER CONTEST 


For details circle 220 on reader service card 


ASME Fluid Power 
Group to Hear 
Roess 


The Fluid Power Systems Divi- 
sion of the American Society of 
Mechanical Engineers, Philadel- 
phia, will hold its final meeting on 
March 21. at the Engineers’ Club, 
1317 Spruce Street, Philadelphia. 

Louis G. Roess, systems engineer 
at Moog Servocontrols Inc., East 
Aurora, N. Y., will be the guest 
speaker. He will discuss “Electro- 
hydraulic Servo Controls and Ap- 
plications”. vvv 


Continued on page 36 
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EXTRA TOUGH 
FOR HIGH PRESSURE 
PUNISHMENT 


Represented in Canada by:— 

Mr. P. J. O'Higgins, 

3825 FINCH AVENUE EAST 
AGINCOURT, ONT. 


HALL & HALL LTD - OLDFIELD WORKS - HAMPTON + MIDDLESEX - ENGLAND 
P.5300 
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To Have World's 
Largest Extrusion 


Press 

The 
tained 
will be installed at Reynolds Metals 
Co’s Bellwood Extrusion Plant in 


world’s largest self-con 


aluminum extrusion press 


The structure will add 55,000 sq 
ft of floor space to the existing 
plant. 

The press weighs 4,500 tons, 
is 150 ft lor self-con- 
tained. It built-in 
equipment to pressurize oil to 
3000 psi and enable the press to 
exert 9,000,000 Ib. 
In the aluminum extrusion proc- 
ess, cylindrical billets of metal are 


ig and is 


incorporates 


forces up to 


heated and forced, under pressure 
through dies. Almost any desired 
configuration of metal can be pro- 


Hydro-Piston 
Adjusts Tracks 


A tractor-type crawler for long 
distance traveling and greater trac- 
tion has been developed by Link- 
Belt Speeder Corp., Cedar Rapids, 
Iowa. It has a crawler-type track 
equipped with grouser shoes. A 
compensating auto- 
matically 
tension when obstacles are wedged 
the track 


arrangement 
relieves excessive track 


between rails and the 


vvv idler wheels or drive sprockets. 
Track adjustment is done through 


grease gun, actuated hydro-piston. 


suburban Chesterfield County, Va duced. 


Preset safety valve pressure pre- 
vents over-tightening of tracks and 
gives proper track tension at all 
times. All track rollers, carrier roll- 


ers, idler wheels and track drive 
sprockets are mounted on sealed, 
grease-packed taper roller bear- 
ings. A sealed carbody fully pro- 
tects all traction and power steer- 
ing components when the machine 
travels through deep water or 
muck. Shovel-crane has hydraulic 
power controls. Hydraulic control 
lines located underneath the body 
are protected against damage with 
heavy gage sheet metal. vvv¥ 


Hydraulic Cylinders 


e Specific Adaptations 
e Application Engineering 


@ Basic Design: More Briefs on page 38 


e Superior Quality 





Cuts ts BHEW’S 1500 pst Serres DouBLE-ACTING GENERAL- 
PURPOSE CYLINDER, designed around standard components, 
but custom-built to suit your application. Available in a 
variety of mountings, with or without adjustable or non- 
idjustable rod ends. 
e Self-adjusting ‘‘V’’ packed rod glandse‘‘U"’ cup seal on pistonse 
Honed steel barrele High-tensile, hard chrome plated rodse Packings 
r extreme and low temperatures, most non-flammable fluids. 
Production parts save you money, do the job better! BHEW 
basic cylinders can easily be modified to fit your specific prod- 
uct applications. You benefit from production economies; 
you get custom-built cylinders. 


higt 


SEAMLESS TUBING was selected for 
this hydraulically actuated automatic 
hatch cover on an ocean going cargo 
vessel. The hinged hatch cover is made 
of articulated panel sections, and is 
equipped with direct hydraulic controls 
that eliminate all manual handling. Hy- 
draulic lines in the system are made of 
cold drawn Type 1010 annealed seamless 
carbon steel tubing. The hatch is man- 
ufactured by the Lewis Welding and 
Engineering Corp., Bedford, Ohio. 


Let's discuss your design and application problems — 


FREE! 
Write today f Hydraulic Cylinder Engineering Reference 
7 Data 8 dimen for general and 
om pe purpose @ 


SAVE TIME 


nal basic design 


ble-acting cylinders 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 Langley Avenue St. Joseph, Michigan 
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DOLLINGER 
FILTERS 
AND 
STRAINERS 
FOR 

40 YEARS 


.-. -_NEW DESIGN 


The economy of this all-new design by Dollin- 
ger makes Staynew Sump Filters a must 
for the protection of hydraulically-operated 
equipment. 


» Molded leak-proof end seals of special plastic 
are completely impervious to all synthetics, 
and mineral-base oils. 


Exclusive Radial Fin Design offers maximum 
filtering area in any given space. Mesh filtering 
medium supplied in 60 or 100 screen. 


One-piece construction makes the filter easier 
to handle and install. The stocking of spare 
parts is eliminated. 


Dollinger Sump Filters can be installed in 
eight standard sizes with capacities from 5 to 
100 GPM. For larger capacities, multiple fil- 
ters may be used. Consult your telephone di- 
rectory for the nearest Dollinger representa- 
tive, or write us direct for Bulletin 330-H. 
Dollinger Corporation, O.E.M. Division, 65 
Centre Park, Rochester 3, New York. 


DOLLINGER 








FELT ORY-TYPE AIR CLEANERS FOR INTERNAL COMBUSTION 
ENGINES @¢ COMPRESSOR INTAKE AIR FILTERS © LIQUID FILTERS 
AND STRAINERS FOR FUEL, LUBE OILS AND HYDRAULIC 
SYSTEMS @ FELT DRY-TYPE COMPRESSOR INTAKE FILTERS 
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SAVE ON 
LABOR COSTS 


Hi-Cyclic STACKING 


MANIFOLD AIR VALVES 


A 
\s 
@ Change a valve in about 2 minutes or less with- 


\ 


"?. Out disturbing piping or wiring. Remove 4 bolts 


“\| and lift off valve 


Plug-in solenoid connections—no re-wiring needed to 
replace a valve 


Large manifold capacity—add valves at any time, using 
same air supply 


Manifold accepts 2 or 3-position, /,"", 4,” and modified 
”” +, 7 } ” 3 “ 
> sizes. /," valve mounts on 2%," centers; 3/4,” and 
f , ”” 5 ”“* 
modified '/," valves mount on 2°/, centers 


Wide open bus duct-type wiring area makes for easy 
nstallation of electrics 


Built-in speed controls—with instruction plate that iden- 
tifies direction for speed regulation 


These new Beckett Hi-Cyclic Air Valves provide fast 
reaction for accurate control. There are no working 
packings—seal is by precision metal-to-metal fit. Only 
the stainless steel spool and brass valve body in contact 
with media. Seven spool types are available to meet 
all requirements. New Hi-Cyclic Stacking Manifold 
Valves will save you money on direct labor costs for 
installation and replacement. Write today for full details. 


DISTRIBUTORS IN MAJOR CITIES 9/77) Aim 
COAST-TO-COAST AND IN CANADA MEMBER 
BECKETT-HARCUM CO. 


981 W. LOCUST STREET, WILMINGTON, OHIO 
19 rvi Sard 


Hydraulic Cell 
Weighs Foods 
and Chemicals 


Hydraulic cells are used to 
weigh tanks and bins in the chemi- 
cal and food processing industries 
Weight on the piston produces 
a corresponding output pressure 
signal. The cell uses a rolling ball 
head construction that permits 
easy alignment of the ioading head 
and allows the tank or bin to 
expand or contract without sub- 
jecting the cell to harmful cross 
loads. 











Kp 
yt 2 ASA eS 


—Mydrauiic pressure Mydraulc f 


wd 


In the new design, the cell sits 
on a square base. A metal box. 
mounted on the side of the cell. 
houses the filling valve and con- 
nections. A relief valve prevents 
accidental overpressurizing dur- 
ing filling. When conduit is used 
to house the hydraulic tubing, the 
box provides a convenient con- 
duit terminal. The cell is manu- 
factured by A. H. Emery Co.. 
New Canaan, Conn. vvv 

More Briefs on page 42 


“He designs all our marine seals!" 
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Reason for using TEFLON: No sign of hose wear 
in three years vs. failure in three months 


Steam presses used in the manufacture of battery casings rely 
on hoses lined with Du Pont TEFLON TFE fluorocarbon resins 
to withstand tough operating conditions. Before the installa- 
tion of these hose lines, ordinary hoses broke down and had to 
be replaced, on the average, every three months. The new hoses 
lined with TEFLON TFE resins have been in operation more than 
three years without a single sign of wear or failure. 

Such increases in service life and savings in maintenance and 
replacement costs are typical of hose lined with TEFLON, TEFLON 
resins are inert to virtually all chemicals and solvents. The TFE 
resins are rated for continuous use from -450°F. up to 500°F. 
Hose lined with TEFLON also offers long flex life, easy cleana- 
bility and unique anti-stick properties, With reinforcing, service 


TEFLON 


FLUOROCARBON RESINS 


BETTER THINGS FOR BETTER THROUGH CHEMISTRY 
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pressures up to 6,000 psi are being achieved. 

If you have problems involving pressures, temperature ex- 
tremes, corrosion, flex life in pneumatic or hydraulic hose 
applications, consider the advantages now offered in a wide 
variety of constructions of hose lined with TEFLON. These hoses 
can also substantially reduce maintenance and downtime prob- 
lems. Available with a variety of industrial couplings, they 
permit increased standardization and a reduction of oversize 
inventories. For more details, consult your hose supplier, or 
write to: E. I. du Pont de Nemours & Co. (Inc.), Dept. HP-3, 
Room 2526T, Nemours Building, Wilmington 98, Delaware, 


In Canada: Du Pont of Canada Ltd., P. O. Box 660, Montreal, Que. 


TEFLON is Du Pont's registered trademark for its family 
of fluorocarbon resins, including TFE (tetrafluoroethylene) 


resins and FEP ( fluorinated ethylene propylene) resins. 





Practical solutions to many of today’s 
high-pressure (10,000 psi) hydraulic 





problems begin right here 


Specials wu high-pressure bydraules GREENLEE 


e 59 


40 


...in the Greenlee Hydraulics Test Laboratory 


Do you have a problem involving hydraulic pressures in the 10,000 
psi area? Quite likely GreEENLEE can be of help—either with 
our standard line of pumps and valves, or with adaptations 


engineered for your specific applications. 


For many years GREENLEE has manufactured hydraulic equipment 
operating at high pressures. And as specialists in this field, our 
pump and valve engineers have worked closely with many other 
manufacturers on the development of a wide variety of mecha- 
nisms using 10,000 psi for plant, laboratory, or field use. 


The hydraulics section of GREENLEE includes complete engineer- 
ing, testing, and manufacturing facilities. Why not put them 
to work on your 10,000 psi problems? Write us today, outlining 
your requirements. 


GREENLEE TOOL CO., 1970 COLUMBIA AVE., ROCKFORD, ILLINOIS 


HIGH-PRESSURE, TWO-SPEED 
portable power pumps by Greenlee feature 
high volume, low pressure for fast- 
approach ram action and automatic change- 
over to low-volume, high-pressure drive. 
Lightweight series : 10,000 psi intermittent, 
6,000 psi continuous. Heavy-duty series 
10,000 psi continuous. Portable—self- 
contained units. Choice of two-way or 
four-way valves. 


HIGHER VOLUME, HIGH-PRESSURE 
Greenlee No. 797 power pump features 
extra-high-speed drive at high pressure. 
Up to 213 cu in. per minute at 10,000 psi. 
Pump, reservoir and control in one com- 
pact unit. Electric-motor or gasoline- 
engine driven. Choice of two-way or four- 
way valves. Mobile undercarriage optional. 


GREENLEE HYDRAULIC VALVES for 
hydraulic systems up to 10,000 psi pres- 
sures. Two-way, three-way, four-way, 
flow control and free-flow metering types. 
(Four-way, spool type illustrated above.) 
Designed for integral or remote control 
of Greenlee pumps and for use on a wide 
variety of other hydraulic applications. 


Ask for Bulletin E-248 describing Greenlee 
hydraulic pumps and valves. 
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NOW... 
Plastic bowls and bow! guards on air line products are OBS wy I E! 


WILKERSON SAF-T-BOWLS 


NOW available on compressed air filters and lubrica- 
tors for visible water and oil levels. 

Eliminates the hazard of exploding bowl due to high 
pressure, high temperature, cleaning solvents, steam 
cleaning, chemical oils and impact. 


EXCLUSIVE! 
MAXIMUM VISIBILITY 


Full 230° visibility . . . and bowl can be rotated so gauge 
is in any position for easy, safe viewing. 

Thin metal bar in center protects heavy pyrex sight gauge 
from impact without interfering with visibility. 


EXCLUSIVE! 
REPLACEMENT SAVINGS! 


WILKERSON SAF-T-BOWL is interchangeable with exist- 
ing plastic bowl units. 


EXCLUSIVE! FURTHER SAVINGS! 


Sight glass can be ordered separately and installed on 
existing metal bowl units. 


EXCLUSIVE! ALL SIZES! 


Available on '/4" to 2" P. T. Filters and Lubricators. 


WRITE TODAY for Circular #1041 ta @4 Ste) || 


which gives complete information 
oho} a tele Vale), | 


on the NEW Wilkerson SAF-T-BOWL. 
Dredicated lo heeprag the NEW x pNEUmatice 


1643 W. Mansfield, Englewood, Colorado 
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LET'S TA LK eventual creep. The smoother sur- 
face seals better at lower bolting 

loads. Oriented material lessens 

MA N IFOL D the need to retighten flange bolts 
| and fasteners. Du Pont research 

has shown that loadings on ori- 


FAC TS 3 | Compact Teflon ented Teflon gaskets can be in- 
creased by 25% without increas- 
‘ a Made for Gaskets ing percentage of deformation. To 


Teflon sheet which keeps its orient, Cadillac adds a step to the 
| shape better is being produced by basic manufacturing process. Aft- 
| 
| 


The advantages of (Almo) mani- 
folds as opposed to other mani- 
folds are many. Their unique Detroit. An “orienting” process sheets into hydraulic presses to 

vvv 


Cadillac Plastic & Chemical Co., er sintering, they put the Teflon 


design offers complete flexibility} reduces initial deformation and further compact them. 
in the mounting of take-offs and | 
valves. Thus an Almo manifold is | 
more adaptable to your require- 
ments. Here are 3 features that 


definitely effect performance, BRIEF NOTES 
weight and size ‘ 
UL APPROVES GASK-O-SEALS . . . Underwriters’ Laboratories has ap 


proved Parker Seal Co.'s 6400 Series Gask-O-Seals for ASA flange 


ALMO* gaskets. Gaskets conform to ASA 16.5 Appendix E specifications 
Limiting Dimensions of Gaskets 


HYDRAULIC 

MANIFOLDS BROCHURE DESCRIBES COMPANY FACILITIES . . . General Precision, 
Inc., New York, parent organization of Kearfott, has published a 
brochure, “The Symbol of Precision”, which describes the company’s 
facilities and capabilities which include servo system components. 


NEW SEALANT IS TOUGH, BUT EASY TO APPLY ... A polyuretherane 
sealant, that can be applied with a calking gun or knife, has been 
introduced by Du Pont. The material is a soft, high modulus 
composition that requires no field mixing or curing accelerators. 


Does not shrink on aging, and will withstand temperatures of —75 


to 150 F. 


hort as possible with no 
recesses to collect 
ict flow 


a DEMAND FOR ENGINEERS CONTINUES TO RISE . Technical man 
wy sd 9 power consultants, Deutsch & Shea, Inc. report that their Engineer 
2 Scientist Demand Index issued in October 1960 shows a continued 
struction permits better increase in demand for engineers. Based on an Index of 100.0 for 
f area, smaller overall dimen July 1960, the October Index stands at 116.2 
fewer complications while 
correct channel dimensions 
operating pressures. PSI 


) ; built-in quality — — 
" BUSINESS BRIEFS 
BENDIX PEACETIME SALES PEAK Bendix Corp., sales volume for the 


fiscal year ended September 1960 was $787,025.279, an increase of 
15% over 1959. Earnings per common share dipped from $5.37 in 


= 
ALMO a apetne 1959 to $4.88 in 1960. 


ectangular oss section of flow lines 
akes possible thir ner overall a VICKERS TO MARKET ROSAEN FILTERS . Vickers Inc., Div. of Sperry 
wad lese weight Gen in comperents Rand Corp., has agreed with Rosaen Co., Hazel Park, Mich., to mar 
rs r ket the Rosaen line of Tell-Tale hydraulic filters under the Vickers 
= name. Rosaen will also continue to market the units through its 


- a regular distribution channels 
CONVENTIONAL 
MANIFOLDS 


folds 


DU PONT CUTS PRICES OF TEFLON .... Prices of Teflon fluorocarbon 
WEIGH THESE FACTS! were reduced by the Du Pont Co., 35 cents to $2.00 a pound. This 
Let us work with you in improving your lowers the price of Teflon to $3.25 a pound. It once sold for $11.00 a 


product. Write for brochure. pound. 


A 
ENGINEERING >/~ NZ RECOMMENDATIONS DYNA-MATICS CORP. SOLD . U. S. Systems, Inc., Los Angeles, has 
S ra } . 
~ mY = acquired all capital stock of Dyna-Matics Corp., Sun Valley, Calif. 


PARKER-HANNIFIN ACQUIRES TWO FIRMS . Two Michigan concerns 
Span Brass Mfg. Co. Otsego, and Spanco Brass Sales Co., Allegan, 
were purchased by Parker-Hannifin Corp., Cleveland. They will 
continue to operate as the Spanco Brass Co. Division of Parker- 
MANIFOLD & TOOL co. Hannifin Corp 


11472 KALTZ CENTERLUNE, MICH 
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BUILT-IN VALVE 
PROVIDES 
COMPACTNESS 


BUILT-IN VALVE 
PROVIDES 
POSITIVE CONTROL 


MORE THAN 
ONE MILLION INSTALLATIONS 


The Bellows Air Motor” 
Makes Pneumatic Circuits 
Easier to Design ¢ Easier to Build 


The Bellows Air Motor makes designing for air operation a lot easier and less 
costly. Its built-in directional valve, built-in speed controls, and its single air 
connection (which can be flexible hose) is true space-saving design—makes 
it fit perfectly in cramped quarters or on moving machine elements. And from 
the standpoint of final design, the Bellows Air Motor offers faster action, more 
positive control, and minimum maintenance. 

The Bellows Air Motor is available in various mounting styles, in five bore sizes 
(144", 134", 24%", 3%" and 414"), and in any stroke length. Optional built-in 
valves include 8-12v low voltage control, 115v JIC electric control, manual or 
pneumatic controls, thus giving the design engineer the widest latitude in 
control systems. 

Full data on Bellows Air Motors is in Bulletin BM-25, free on request. Write 
Dept. AH-361, Bellows-Valvair, Akron 9, Ohio. 


Bellows -\/alvair 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


996-C 
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at CYLINDERS — 
COMPLETE 
€ LINE 


HIGH PRESSURE IS 


AVAILABLE 


Dynex supplies complete circuits 
from | to 90 hp in pressure ranges 
to 6000 psi. A comprehensive design 
and application engineering service 
is available to help you apply stand- 
ard Dynex pumps, motors, valves 
and cylinders or create special com- 
ponents tailored to your specific 
circuit requirements for OEM ap- 
plications. Investigate the many 
advantages of high pressure hydrau- 
lic circuitry. It is available from 
Dynex ... now. Ask for bulletin 
DG-3 which summarizes standard 


pre ducts available. 


Dynex «. 


BLACKHAWE 


IS HIGH PRESSURE 
177 DYNEX DRIVE - PEWAUKEE, WISCONSIN 


HYDRAULIC PUMPS + VALVES + MOTORS + CYLINDERS - CIRCUITS 
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Making Cold- 


Finished, Resistance 


Welded Tubing 


Cold-finished, drawn-over-man- 
drel. electric resistance welded tub- 


ing is made by forming flat strip 


steel into tubes and passing them 
under circular, copper weld elec- 
trodes, at Jones & Laughlin Steel 
Corp.. Electricweld Tube Div., 


Springdale, Pa. The electrodes are 
copper discs mounted on a revolv- 
ing transformer so that one disc is 
on each side of the opening to be 
welded. Vertical rolls below the 
electrodes guide the tube and 
maintain pressure on the weld. As 
the welded tube leaves the elec- 
trodes, it passes under cutting tools 
which remove the inside and out- 
side weld beads. Heat treat in con- 
trolled atmosphere furnaces stress- 
relieves the weld area before cold 
finishing. This operation gives the 
tube uniform grain structure and 
improved machineability. 

The use of cold-finished electric 
resistance-weld tubing for hydraul- 
ic lines has been approved by JIC. 

vvyv 


Air Cylinder 
Actuates Work Coil 
and Heat Sink 


Mounted on the upper platen 
of an alloy sintering press, manu- 
factured by the Induction Heating 
Corp., Brooklyn, N. Y., is a 4-in. 
air cylinder with a 16-in. stroke. 


It raises and lowers the work coil 
and heat sink assembly. On the 


bottom platen is a hydraulic cylin- 
der with a 3-in. stroke, to develop 
30 tons force. Pressure is con- 
trolled by a regulator for opera- 
tion in three tonnage ranges: 1! 
to 3, 21% to 15, and 12 to 18. 

The press is equipped with an 
interlock and memory circuit to 
allow for group or individual use. 
Materials up to 7 in. long, 4 in. 
wide and .200 to .600 in. thick 


can be processed. sdincied 








COMPRESSED AIR operates this safety 
control system which requires no batteries 
or electrical components. It can actuate 
almost any type of pilot operated valve, 
switch or warning device when captive 
pneumatic charge is released to atmos- 
phere by sensing units. Illustration shows 
1) hand charging unit, 2) pressure sens- 
ing valve, 3) temperature sensing valve, 
and 4) actuator. Manufactured by Cal- 
ifornia Controls Co., Oakland, Calif. 
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This is a Towler axial plunger oil 
pump, size A4, which discharges 
14.8 cu. ins/sec. up to 5500 psi. at 
1730 rpm. It can be supplied mo- 
torised as shown. 














A vane pump (L Series) is available built 
onto the axial pump. In this example the 
vane pump is fitted with a relief and un- 
loading valve. From right to left, the 
combination shown here is AlCL-Motor- 
A4L96. 

Vane pump discharges, up to 1000 psi, 
are 25, 41 cu. ins/sec. at 1730 rpm. and 
49,77 cu. ins./sec. at 1150 rpm. 


Two axial pumps can be mounted in tandem, one driven 
through the other. This example shows a motorised size 
A4TA4 pump fitted to a tank mounting flange, ready to 
drop into a tank (which is supplied if required) 





Towler axial pumps are available with discharges (Series A) up to 22.2 cu. ins/sec. at 5500 
pump ~ Pp / 


psi. at 1730 rpm; or (Series XA) 14.8 cu. ins./sec. at 9000 psi. 1730 rpm. They are also avail- 
able for face and foot mounting, packaged in or on a tank; there is a full range of valves, and 
excellent high pressure system design service is available. 


it alladds up to 
TOWLER VERSATILITY 


yecTRAULIL TOWLER BROTHERS 


PUMPS 


CONT ROLS (PATENTS) LTD. RODLEY, LEEDS, ENGLAND 
L Tel: Pudsey 3125/6/7/8 Grams: ‘Electrolic' Rodley 





_A\jTooral 
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YOUR HYDRAULIC 


SYSTEM (‘Loam 


with 


HILCO 


HYDRAULIC OIL FILTERS 


e No More Varnish and Sludge Deposits 
e No More Flushing and Manual Cleaning 


e No More Frequent Oil Changes 
e No More Accumulation of Dirt 





@ 
Filter life up to a year eliminates usual 


frequent draining, refilling of systems. 


t 
Filters trap dirt acids, rust, 


CO Hyflow Oil 
pcpne ie 1 solid contaminants, ‘ 


sludge, gums, resins - - 
ut hydraulic Sy 


a 


k stem clean and in 
and keeps y° 
condition at all times. To you. 
il life reduced weer and 
° 
ime and lower HILC 
OL RECLAIMER 
g : lete oll re 
maintenance costs g For pei = oil te 
on with ‘nereased production. Hy claiming; lemovet 
! , 4 . 
e oom impurities; 
tivity depends upon mois 
Oe ee ture, solvents. 9 
HILCO Hyflow filters remove solids as oe hydraulic 
; d retain much fluids by heat-vacuu 
= process. 


top running 
this means longer © 
hence, less down * 


abrasion a 
ing you continuous equ'P 


ment operat 


system 
they enter the system 
ich enters the oil from the 

ion. Obtain the full 
+ in top running cond 


s00n 3&5 
paises “ capacity and economy 
ition with HILCO. 


They can be 


atmosphere and from condensat 
of your equipment by keeping | 
‘ters come in stationary oF P 
‘thout interrupt 


LF HOW HILCO 


i ortable models. 
Hydraulic Oil 


hooked into hy 


eo SEE FOR youRSse 
keeps your Hydravu 


draulic systems 





Recommendations at "° Obligation 


ing equipment operation. 


lic System Clean. 





12TH ANNUAL EARTHMOVING 
INDUSTRY CONFERENCE 


Central Illinois Section—SAE 
April 4-5 
Pere Marquette Hotel 
Peoria 
SAE NATIONAL AERONALTIC 
MEETING 
April 4-7 
Commodore Hotel 
Ne w York 
ASME MAINTENANCE & PLANT 
ENGINEERING CONFERENCE 
April 10-1] 
Bancroft Hotel 
Worcester, Mass 
SAE A-6 COMMITTEE MEETING 


(Aero-Space Hydraulic & Pneumatic 
Systems & Equipment) 


Week ot April 17 


Statler Hilton Hotel 
Detroit 


INTERNATIONAL MEETING 
ON FLUID SEALING 


April 17-19 


Sponsored by the British Hydro- 
mec hanic $s Researé h Association 
Grosvenor Hall 

Ashford, Kent, England 


ASME PRODUCTION 
ENGINEERING CONFERENCE 

May 10-12 

Royal York Hotel 

Toronto 
NATIONAL FLUID POWER 
ASSOCIATION SPRING MEETING 

May 14-17 

The Greenbrier 

White Sulphur Springs, W. Va. 
FLUID CONTROLS INSTITUTE 
MEETING 

May 21-23 

Sea Island 

L,eorgia 
ASME DESIGN ENGINEERING 
CONFERENCE & SHOW 

May 22-25 


ray | 


Cobo Hall 
Detroit 


ASTME ENGINEERING 
CONFERENCE & TOOL 
EXPOSITION 

May 22-26 


New York Coliseum 


HYDRAULICS & PNEUMATICS 





oe —s 5 |S 2 


GEAR PUM 


One of the 

new heavy duty 
gear pump motors 
designed for high 
continuous rating. 


Within the wide range of the KEELAVITE G 
SERIES of GEAR PUMP/MOTORS, there is a 
unit suitable for any industrial use. Used as 
pumps, output ranges from 2.25 gpm. to 180 gpm. 
Motor torque ranges from 10.5 Ib» ins. per 100 
psi to 785 Ib. ins. per 100 psi. 


All of the KEELAVITE PUMP/MOTORS 
conform to a high standard of workman- 
ship in manufacture, and are reversible 
without alteration in assembly. The 
whole range stems from six basic sizes 
and common components are used 
within each basic size. All units incor- 
porate roller bearings. 


THE RECOGNISED AUTHORITY ON 
HYDRAULIC POWER ‘TRANSMISSION 


EUROPEAN 
REPRESENTATIVE 


KEELAVITE Mr. T. P. Keeling, 


Keelavite Hydraulics 


For full details write to— sectentieBieediehestt? 


Rotterdam 6, 
Holland 


KEELAVITE HYDRAULICS LTD, ALLESLEY, COVENTRY, ENGLAND 
Telephone: Meriden 441 
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NEW 


PRODUCTS 





Components, tools and equipment for fluid power systems. For 
more information fill in and mail post card bound in this issue. 


HYDRAULIC MOTOR 


High torque low speed hydraulic 
motor uses gerotor mechanism 
[his orbit principle enables motors 
» to 3300 Ib-in. of 


to develop uy 


rque at 1500 psi. Intermittent 

to 2000 psi. Top speed with small- 
est power element is 800 rpm. De- 
elops 500 Ib-in. of torque at 1500 
psi. Variable speed at low rpm is 
ble without bulky and expen- 


DOSS 
sive mechanical drives. Motors are 


I 


nstantly reversible 

Specifications: Overall length 5%” 
to ¢ Diameter approximately 
en Char-Lynn Co Minneapolis 
Vinn 


300 


HYDRAULIC VALVE 
ACTUATOR 


Motor and pump run only when 


valve i opened or closed. Provides 


1utomatic locking feature that holds 
sate or plug in any desired posi- 
Suitable for virtually any type 


or size valve. Automatic locking is 
controlled by _ internally-mounted 
directional control valve. Direct or 
remote control 

Designation: VA-10—Oil-Dyne Inc., 
Chicago, Ill 


e 301 


SERVO DRIVE 


Variable speed servo drive systems 
in zero speed region, have speed 
regulation, no-load to  full-load, 
and long term speed stability near 
1 rpm. This and high available 
torque, enables direct coupling of 


Te 


> 


loads. No-load to full-load regula- 
tion at high end of speed range is 
about .2. Actual speed within 1% 
of speed control dial 

Designation: 540 series.—Pegasus 
Laboratories Inc., Berkley, Mich 
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SNUBBER TUBE FITTING 


Prevents damage from sudden flow 
surges. Provides dampening. Serves 
as filter for fluids in low flow lines 
Specifications: Sizes from %” to %” 
O.D 

Designation: Swagelok.—Crawford 
Fitting Co., Cleveland. 
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AIR-OPERATED C-CLAMPS 


Specifications: Holding force from 

141 to 7.06 psig. Clamping dis- 
tances available from 4%” to 92” 
Cylinders have bores from %” to 
3” and 1” stroke.—Airmatic Valve, 
Inc., Cleveland. 
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TEFLON IMPREGNATED 
BRAIDED PACKING 


Use on rotary shafts, valve stems 
expansion joints, reciprocating rods, 


plungers and rams. 
Specifications: Temperature range 
from —90 to 500 F. In 1/4” to 
5/8” sizes, at 1/16” increments. 
Designation: Style 5875.—Garlock 
Inc., Palmyra, N. Y. 
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FLOW DIVIDER VALVE 


Directs output from one pump to 
one of two or more hydraulic cir- 
cuits, or to all circuits simultaneous- 
ly. Diverts desired portion of pump 


mar ee 


output to secondary circuit when 
primary circuit is inactive. Auto- 
matically reduces or stops second- 
ary flow when primary circuit is 
pressurized. Two optional manual 
adjustments divert primary and 
secondary flow rates in any propor- 
tion required. Built-in relief valve 
protects pump from over-pressure 
at controlled flow port (secondary 
circuit). 

Specifications: Temperatures to 


Continued on page 50 
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Se te BLUEPRINT | 


You produ... 


SPECIFY FeeJ CYLINDERS... FOR YOUR POWER DRIVE 
DESIGN * APPLICATION OR REPLACEMENT MAINTENANCE 


From its blueprint stage to its Spacemaker to the new re- 
maintenance engineering re- placeable Squair Head, can 
quirement sheet, your product be the answer to any power 
will assure MORE power drive problem. Write or call The 
precision and service, if T-J Tomkins-Johnson Company, 
cylinders are specified. T-J’s 2425 W. Michigan Ave., Jackson, 
complete line too, from the Michigan, today! 


OFFERS ; 
THE ONLY ' 


COMPLETE STANDARD STANDARD AlRand HYDRAULIC © AIR and HYDRAULIC a 
CYLINDER HYDRAULIC = PNEUMATIC SPACEMAKER SQUAIR HEAD 


LINE PLUS. complete catalog service 


SF rountts -souwedll 34 
mop ars, ig 


RIVITORS... AIR AND HYDRAULIC CYLINDERS... CUTTERS... CLINCHORS 


* 
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Use the unique precision of 
Wooster's 2D Directional Control 


Valve parallel circuit, open center, 


stack type with simple 3-bolt mounting 
to control the lifting, tilting, 


positioning of agricultural implements, 


materials handling, mobile equipment 
and industrial applications. Operating 
pressures to 2000 PSI with extremely 
low losses. Built-in switch valve to 
change from 4- to 3-way operation in 
the field. Produced on building block 
principle, materially lowering cost 
without sacrifice of quality. 


WOOSTER 
DIVISION 


BORG-WARNER CORPORATION 
WOOSTER, OHIO 

For Mechanical Power Transmission, 
See Warner Automotive Division 
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NEW 
PRODUCTS 


250 F. Capacities from 15 to 80 
gpm 

Designation: Models 131084 (15 
gpm); 131085 (30 gpm); 131088 
(80 gpm )—Fawick Hydraulic-Elec- 
tronic Div., Fawick Corp., Cleve- 
land, Ohio 
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VALVE DUST BOOT 


Provides protection for hand valve 
actuating mechanisms against dirt 
and moisture. Suited for outdoor 
service and foundry applications. 
Can be used on Hannifin Series C 


ag 


and CC hand valves.—Hannifin 
Co., div. Parker-Hannifin Corp., 
De Ss Plaine s. il 
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SHUTOFF VALVE 


Right-angle configuration makes 
this stainless steel valve easy to 
mount. Buna N, Neoprene, or Viton 
A O-rings. Precision-machined stem 
engages into resilient O-ring 


Spring-loaded sleeve follows stem 
as it is withdrawn. Sleeve encloses 
O-ring, protects it against extru- 
sion and the cutting action of flow 
Gradual throttling of flow as valve 
is actuated 

Specifications: Operating pressure 
to 6000 psi, with zero leakage. Op- 
erating temperature from 10 to 


450 F. 20 in-lb actuate valve under 
full pressure. 

Designations: R900 has single in- 
let and outlet. Y900 has single in- 
let and two outlets. Z900 has two 
inlets and single outlet.—Circl« 
Seal Products Co., Inc., Pasadena. 
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PLASTIC THREAD SEAL 


For teflon pipe dope. In color- 
coded, crush-proof, plastic spools. 


(® 


Specifications: Sizes of 100”, 260”, 
and 520” of tape. In yellow, black, 
and white. 

Designation: Universal Thread 
Seal.—W. S. Shamban & Co., Cul- 
ver City, Calif. 


e 309 


AIR CYLINDER 


Stud mounted, 1%” bore, clamp 
tvpe. Double acting or spring re- 
turn. Sintered bronze bushing in 


rod head. Stainless steel piston rod. 
Specifications: 150-psi air, 250-psi 
hydraulic. 1%” square. Ports are 
\” dry seal pipe thread.—Sheffer 
Corp., Cincinnati. 
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HIGH PRESSURE CYLINDER 


New high pressure, square-head 
cylinder is available in single or 
double rod end design. Variety of 
mounts includes foot, flange, swiv- 
el, or trunion. Pressure to 3000 psi. 
Available in 1-4” to 8” ID. Tom- 
kins-Johnson Co., Jackson, Mich. 
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SERVO TEST UNIT 


Measures, displays and_ records 
static and dynamic characteristics 
ob electro-hydraulic servo compon- 
ents. Measures parameters and fre- 


Continued on page 53 
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National O-Rings are precision made, uniform industrial rings 
available throughout the United States—promptly! Quality is 
superior ; all ingredients are inspected before compounding and 
compounding is strictly controlled for maximum uniformity. 
Molding is done on modern equipment by veterans of 20 years 


in O-Ring manufacture. Every precaution is taken to insure 
that no O-Rings with cuts, scratches or mold defects are shipped. 


NATIONAL SEAL 
Division, Federal-Mogu!-Bower Beorings, Inc. 
General Offices: Redwood City, California 
Plants: Von Wert, Ohio, Redwood City 

ond Downey, California 
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Atlante 8, Georgia 

George W. Smith Compony 
3130 Maple Dr., N.E 

JAckson 233-7383 

Chicago (Franklin Pork) Illinois 
10013 West Grond Ave 
Gladstone 5-4420 

Cleveland 18, Ohio 

210 Heights Rockefeller Bidg 
3091 Mayfield Rood ot Lee 
YEllowstone 2-2720 

Dollas 19, Texas 

Benson Engineering Company 
2514 West Mockingbird Lone 
Fleetwood 2-754! 

Detroit 27, Michigan 

3836 Puriton Avenue 
VErmont 6-1909 

Indianapolis 5, Indiona 
2802 N. Delowore St 

WAlnut 3-1535 

Kansas City (Prairie Village) Konses 
Benson Engineering Co 

2106 West 75th 

ENdicott 2-2843 

los Angeles (Downey) California 
11634 Patton Rood 

TOpoez 2-8163 

Milwaukee 4, Wisconsin 
647 W. Virginio Street 
BRoodway 1-3234 

Montreal, Quebec 
Merrill-McLean Company, Ltd 
45 Seigneurs St., WEllington 5-5075 
Red Bonk, New Jersey 

16 Spring Street 

SHodyside 7-3242 

Wichita, Kansas 

Benson Engineering Company 
519 So. Broadway 

AMburst 2-6971 

















NOW PARKER HAS ELIMINATED A MORE SERIOUS ANNOYANCE 


LOST TUBE FITTING FERRULES! 


simple change in the design of Parker “Intru-lok®,”’ the 
bite-type Parker fitting for copper, aluminum or plastic 


has solved an age-old problem 


Small three- and four-piece tube fittings have long been a pain 
the neck on applications where it is necessary to remove the nut 
from the fitting. The ferrule(s) fall out and promptly disappear. If 
and when found, they often get put in backwards. Sometimes they 
never get put back at all. Result, in either case: a leaking joint. 


Now Parker has developed a snap-in, captive ferrule for “‘Intru- 
lok.’’ You can take it out of the nut, ‘“‘on purpose,”’ but you can’t 
drop it out accidentally 

get all the leakproof safety of a three-piece fitting with 
positive “‘bite.”” You also get the convenience, the quick, easy 
assembly of a two-piece fitting. The easiest fitting to install has 
been made even easier. Write for new “‘Intru-lok’’ dimensions and 

prices today. 
The new nut with captive ferrule is available on all 


ntru-lok"’ fittings sizes from #2 through #8 (“e 
through 2" 0.D.). Shown below actual size 


ae ' — 


#0) 


ARKER 
ANNIFIN 


CORPORATION 


S 


Three ‘‘detents" hold the “‘tail"’ of the 
new ferrule in the nut. Also, the larger 
hole in the nut makes tube bends 
closer to the fitting possible. Note 
the larger wrench flats on this huskier 
nut, too. 


& ~ 
= 


Parker FITTINGS AND HOSE 
DIVISION 
17325 Euctid Avenue « Cleveland 12, Ohio 


—. Pneumatic ano Hyorautic SYSTEM COMPONENTS 


pod? 
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NEW 
PRODUCTS 


quency response. Measurements 
shown on meters or rec orded graph- 


ically 





Designation: Model 810.—Ameri- 
can Measurement & Control, Inc., 
Waltham, Mass 
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FILTER MAGNETS 


Magnet sits beyond screen where 
flow path velocity is lowest. Clean- 
ing is simple with no extra opera- 
tions. Magnet can be _ incluced, 


PAGE LEATHER PACKINGS ARE MADE 
SPECIFICALLY TO WORK PROPERLY IN YOUR 
iY) Jule Wile). | 


added in the field or omitted.— has at their disposal o number of 
The Rosaen Co., Hazel Park, Mich | Thich 4 leather tonnages as well as a wide variety of 





313 on Reader Servic impregnations or coatings. The right combi- 
nation of these leathers and treatments can 
VARIABLE SPEED | aan Es be utilized to best suit your needs for leather 
TRANSMISSION 


For high-torque, heavy-duty use. leather packings over other types. 
Controls altered for remote control. 


packings. There are many advantages of 








Lower coefficient of friction. 

Will not readily cold flow. 

Low in first cost. 

Suitable for wide range of pressures. 
Will not score or abrade. 

Adaptable to wider range of oil types. 
Permits greater metal clearances. 

Can be stored indefinitely. 

Is not affected by sub-zero temperatures. 





Specifications: Infinitely variable 
from 0 to 1600 rpm. Drive at 1800 
rpm with 2 to 10 hp motor or 20 


Roberts Electric Co. Chicago. ¢ i Bie BELTING CO. 
saat eer disk RETR CONCORD, NEW HAMPSHIRE 


Continued on next page 
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FAIL SAFE 
INDUSTRIAL VALVE 


Eight inch, high capacity, fail-safe 
industrial valve has spring return 
lop-loading for easy access to in- 
ternal assembly without removal 
from the line. Top and bottom 
guided ball, and floating seat. Zero 
leakage and low torque. Quarter 
turn actuation. Rated at 150 psi 
Equipped with close coupled, air- 
operated actuator with manual 
override. Carbon or stainless steel 


micron porous bronze element Plug 


NEW and oil feed adjustments inter- 
PRODUCTS 


SHUT-OFF VALVE 


High 
leakage 


pre ssure 


Normal 


Solenoid ope rated 


St iling neal cTo 


| 


penh OF normally closed 


“} 
Specifications: s” and %” ports 
19 7 high. 110 \ 


3000 psi 1O «x pe! 


square j = 


ae 


front to rear 


60 cvcle to 
hange able 


Specifications: Sizes from ” to 4” 
150-psi max pressure. Lubricator 
from .2 to 15 ctm.—Watts 
Industrial Dit 


works 
Re gulator Co 


Lawrence Mass 


316 


TEST GAGE 
lemperature-compensated 


Designation: Model 731 V—Hydro- 


Me ets 
Bloomfield \ ] 


military specs, will be used in aero 


Corrects tor zero 318 


} hie uDrauli s 


matics, Ine 


ground support 
shift error 
Specifications: ranges 
trom O to 10.000 psi Dial sizes 
from 3%” to 8%”".—United States 
Gauge Dit American Machine & 
Vetals, Inc., Sellersville. Pa 


for ! r features 20 317 


> 
Pressure 


For more 
NEW PRODUCT reviews 
turn to page 130 


MINIATURE AIRLINE 
CONTROLS 


Compact ftilter-1 r-lubricator 


DURATON ROD SEAL IN HYDRO-LINE CYLINDERS 


Here is a new opportunity to reduce 
machine downtime and costs caused 
by cylinder leakage or scoring: 
Hydro- Line's 


durability 


Duraton” rod seal — 


exclusive formed from 


Viton®, guarded by backup washer 
of carbon-impregnated Teflon. 


Leakproof seal is assured by su- 
perior resistance of “Duraton”™ rod 
seal-backup washer combination to 
abrasives, corrosives, and pressure. 
Retains effective resiliency at tem- 
peratures to 400°F and higher 


Compatible with virtually all hy- 
draulic fluids. Resists aging. 


Iron-oxide-colored ‘‘Duraton’’ rod 
seals, Ebalon backup washers, and 
Viton wipers are standard on Hydro- 
Line Series N2 hydraulic cylinders 
to 5000 psi. See your Hydro-Line 
representative for details. 


® Registered trademark of E. 1. DuPont De Nemours & Company, Inc 


5601 PIKE ROAD, ROCKFORD, ILLINOIS, manutacturers of: high- and low-pressure hydraulic cylinders « heavy-duty air 
cylinders « boosters « adjustable-stroke cylinders « dispensing cylinders « single-acting cylinders « rod end couplers 
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Ordinary hydraulic fluid made from mineral oil is ignited 


by open flame. 


Torch is 18 inches from nozzle orifice. 


Shell Irus 902 Hydraulic Fluid, in the same test, refused 
to be ignited by 3000-degree flame. 


BULLETIN: 





3000-degree flame does not ignite 
Shell Irus 902—the fire-snuffing hydraulic fluid 
that helps make factories safe from fire 


Shell forced Irus® 902 Hydraulic Fluid through a .145-inch ori- 
fice at 1000 psi pressure. The Irus Fluid wes sprayed from the 
orifice and a 3000-degree flame thrust into the streaming 


fluid. Irus was not ignited. 


Read the advantages of economical Shell Irus 902 and how it 


can protect your plant. 


RUS 902 is the fire-snuffing hydrau 
lic fluid that protects lives and 


equipment. 


How Irus works 
Irus 902 is an ingenious combination 
of oil and water. The water is encased 
in a film of oil. In technical terms, it 


is a 100% water-in-oil emulsion 


But unlike other emulsions, lrus 902 


has optimum stability. This is vitally 
important. It means that Irus Fluid 
will retain its lubricating qualities far 
longer than unstable oils—and will not 
allow the water to separate out Result 
the water stays in the oil, ready to snuff 


a hre if needed. 


Other advantages 


1. Cools off systems. Because of its 
high rate of heat transfer and high 
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heat capacity, lrus 902 can allow hy- 


draulic systems to run cooler. 


2. Resists thickening and thin- 
ning. [he viscosity of Irus 902 is tai 
lored to protect pump parts during the 
enure working cvcle—from cold start- 
up to hot, continuous operation. 

3. Saves gaskets, packing, hose. 
Irus S02 is gentle to nonmetallic parts 
as well as metal. It can be used almost 


anywhere that youd use mineral oil. 


4. Resists foaming. [rus 902 does not 
hold captive air. If air is introduced, 


lrus 902 quickly releases it. 


5. Easier to spot leaks. [rus 902 is 
bright yellow, helps you spot leaks 
quickly. 

For complete details about changing 
over to Shell lrus 902, contact your 


nearest Shell Industrial Products Rep 


resentative. Or write: Shell Oil Com- 
pany, 50 West 50th Street, New York 
20, N. Y. 





A message 
to manufacturers of 
hydraulic equipment 
Shell Irus 902 makes an excellent 
initial fill. 
1. It is available anywhere in the 
U.S.A. 


2. Quality of Irus Fluid is consis- 
tently high. It must meet strict Shell 


specifications. 











SHELL 





A BULLETIN FROM SHELL 
— where 1,997 scientists are working to 
provide better products for industry. 
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PRICE... PERFORMANCE ... RELIABILITY 


After four full years of development and test— 
both in the lab and in the field~-Dynarower 
Hydrostatic Transmission Systems are ready to 
begin working for you. 

DyNaPoweER gives you infinitely variable speed 
—in either direction—and full torque—even at 
idle speeds—without clutches or gear changers! 

Dynapower-ed vehicles will perform more work 
faster because their torque/speed characteristics 
will be matched to the requirements of the job. 


Fewer controls make it easier for the operator— 
yet he'll have better control plus faster, smoother 
response. Dynapower—the “two-way” transmis- 
sion—reduces brake maintenance because service 
brake needs are handled by the transmission— 


New Dynapowenr hydrostatic transmission sys- 
tems are available with controls to handle almost 
every need—in plant as well as vehicular. Trans- 
mission output can be governed with any of the 


HYDRAULICS & PNEUMATICS 





This DYNAPOWER hydrostatic transmission system uses 
@ separate axial piston hydraulic pump and motor to 
produce torque as required up to 250 lb./ft. The variable 
pump provides an infinitely variable speed ratio and 
displaces a maximum of 4.5 cu. in./rev. The transmission 
is rated at a normal 60HP but handles peak requirements 
up to 9OHP. 





ADVANTAGES 


No Clutches or 
Gear Changers 


with DVVAPOWER | 3" 


Faster, Smoother 
following: manual control, hydraulic servo control, constant speed con- Response 


trol, constant HP control, pressure compensator control, hydraulic servo Full T tL 
control with pressure compensator override, temperature sensing control. . E on naptonh mead 
Dynarowenr hydrostatic transmission systems are ready to work for you. eff 

Reduced Brake 


Maintenance 
Simplicity of 
Operation 


To know more about DYNAPOWER, write to: 


WATERTOWN ovwvision 


THE NEW YORK AIR BRAKE Sere) 
123 STARBUCK AVENUE © WATERTOWN, N. Y. 
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100,000-PSi BOOSTER 


U se uir to 100 psi Controlled 
variations trom 10,000 


part ol steel cabinet has 


ind valves. The other is the 
umber. All controls are out 
ibinet doesn't open unless 

is relieved. Bulletin shows 
wies. Has performance 


Davies Bro Gladstone 
400 
TEFLON 


Che journal of Teflon 
tells what quality 


a month 


msider during fabrica 

feflon parts. Tables tell 
effect, and relation of 
E. 1. du Pont de Ne 

Ine Wilmington 


STEEL PIPE & TUBING 


high temperatures. Folder 
iS d ita on 15 steels ( hart 
yroperties thermal 


te nsile 


' 
t 
vit ind expansion, creep 
| 
I 


ri oxidation resis 
r Products Dit Bab 
Ce Beaver Falls 


HOSE SELECTION GUIDE 
Chart tells suitability of various 

w carrving 112 
Ability rated as excellent 


<i, conditiona!, or unsatisfactory 


I liquids und 


ther chart shows pressure 
temperature and size limits of 
hose. Bulletin 627. Aeroquip Cor; 
lackson. Mich 
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SWITCHES 
Four-page bulletin des ribes 
these switch types covered by cata 


ind data sheets: basic small 


For your free copy of publications 
reviewed, fill in the reader service card 


basic, trip-control, pushbutton, tog- 
gle, enclosed, limit, rotary-actu 
ated, proximity, temperature-actu- 
ated, sub-miniature, electronic 
and industrial pulse. Gives cata 
log and sheet numbers Micro 
Switch, Div. Honeywell, Freeport 
Illinois 
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TUBE CLAMPS 


Illustrated 76-page engineering 
design manual offers listing of ma- 
terials, specs, and techniques for 
clamp mountings. Includes com- 
plete line for any application 


Bulletin 212 G. TA Mfg. Co., Los 
Ange le s 
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PRESSURE GAGE 


Pressure gages and accessories 
snubbers, siphons cocks, valves 
manufactured by Helicoid sage 
Div are included in brochure 
American Chain & Cable Co., Inc., 
Bridgeport, Conn 
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STEP-SERVO MOTOR 


Magnetic detent type utilizing 
transistorized logic circuitry. Frame 
sizes from BUWEPS size 5 to 23 
Form 155 gives application and 
specification data on over 20 step- 
servo motor models. Digital-to-ana- 
log conversion circuit is illustrated 

IMC Magnetics Corp., Western 
Div., Maywood, Calif 
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PISTON RING SEALS 


Brochure TF-010 describes con- 
struction, advantages, and applica- 
tions of Teflon piston ring seals 
and micro-leak Teflon piston ring 
seal sets. O.D. sizes from %” to 
9} Thickness 1°16” and 3°32” 


Wall sizes in 3/32”, hk”, 3/16”, 
and \” Tetrafluor, Inc., Ingle 
wood, Calif 
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SIGHT-FLOW INDICATORS 


Model series S8OO1 and 8002 
Cover plates are cast iron. Stand 
ard gaskets are Neoprene, Teflon 
available. 400 F. maximum, 250 F 
thermal shock Pressure rating 
from 250% to 500#. Design spec 
ification sheet DS-820. Brooks In- 
strument Co., Inc., Hatfield, Pa 
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MOTORPUMP 


Compact and quiet. Spring 
loaded mechanical-seals, designed 
for low power consumption. Out 
put from 15 to 500 gpm, with 
pressures to 50 psi. Pumps with 
4-hp to 74-hp motors. 175OK-Line 
Ingersoll-Rand Co., N. ) 
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ROTARY JOINTS 


For single or dual flow service 
handles water, oil, and air. Tem- 
peratures to 600 F. Sizes trom *” 
to 3” right or left hand. Working 
pressures to 500-psi non-shock hy- 
draulic. Requires no lubrication 
Length from 5 15 16” to 12 13. 16” 
lype C. Catalog 310 B. Barco Mfg 
Co., Barrington, Ill 
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FLUID POWER SYSTEMS 
AND APPLICATIONS 


Fluid Power News 14. Systems 
for hydrostatic pipe testing ma- 
chine; 300-ton stationary ingot 
stripper; linear drive electro-hy- 
draulic control on steel ingot 
manipulator; and automatic press 
Solutions to problems and illustra- 
tions given 

Continued on page 60 
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The Lane Furniture Company of Altavista, Virginia, broke its cedar chest produc- 
tion line into groups of operations for air-automation. One of the many circuits, 
shown here, was designed with quality Schrader components to brand the chest tops 
with a trademark, bore hinge recesses, and perform vertical and horizontal gang 
drilling operations. All three jobs are completed in less than 30 seconds! 


DOUBLE ACTING 
CYLINDER 














couse 
SOLENCIO 
4 WAY VALVE 





a Schrader air cylinder pulls 
gauge mechanism clear and 
releases finished piece to con- 
veyor. Electrical RAISE signal 
comes from switch that indi- 
cates step 4 completed. As 
soon as completed piece is 
clear, another switch actuates 
’ LOWER coil of double solenoid 
SOLENOID " : veive. 
4 WAY VALVE | 


























2. Two cylinders set side 
clamp when electrical signa! 
from switch on gate indicates 
that new piece has been con- 
veyed into proper position. 





-- =e ow 


SINGLE 
SOLENOID 
3 WAY VALVE — 














3. Typical boring head is 

operated by pull-type single- 

tL acting cylinder. Electrical sig- 

nal comes from switch on side 
clamp stop. 











3 SINGLE 


SOLENOTS : 
4 WAY VALVES 
. : 4. Individual cylinders apply 


branding heads. Cycle starts 
with side clamping. Length of 
branding cycle is controlled by 
electric timer. 




















MANUFACTURER AUTOMATES PRODUCTION 
LINE WITH SCHRADER AIR CIRCUITRY... 
COMPLETES 3 JOBS IN 30 SECONDS 


If your plant has production lines too long, unwieldy and each group in sequence. This company did, and now has ver- 
costly to compete effectively, take a tip: Break your entire satile, fast,and economical production. You already have air. 
manufacturing sequence into logical groups of jobs. Then Expand its uses with versatile Schrader Air Products and 
develop air-powered and air-controlled machines to perform discover true efficiency. 

There is a fully stocked Schrader Distributor nearby . . . staffed with experts to help you solve any air circuitry problem. Consult the Yellow Pages or write: 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
456 Vanderbilt Avenue, Brooklyn 38, N. Y. 





© dielsies of scovine | 
eee ie QUALITY AIR CONTROL PRODUCTS 
128 Serviec Ot 
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This active 
hydraulic 
heart helps 


SEAL POROSITY IN 106 TRANS- 
MISSION CASES EVERY HOUR 


A RACINE VARIABLE VOLUME PUMP and 
0 RACINE VALVES control all mechani- 
| operations in this Apex impregnat- 
rachine, which seals leaky 
ion cases at a major auto firm’s 
ion plant in Toledo, Ohio. Apex 
ed RACINE equipment because its de- 
machine design problems . 
he need for extra pumps and valves. 
‘UMPS are easy-to-control . . . handle 
ure compensation automatically for varying 
requirements, Apex has preferred RACINE 


10 year 


Racine Hydraulics & Machinery, Inc. 


HYDRAULICS DIVISION 
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USEFUL 
LITERATURE 


Fluid Power News 15. Contains 
design details of hydraulic applica- 
tions for direct chill billet cast- 
ing production in large aluminum 
plants; increased roll life on hold- 
down and lift systems on paper 
machines; speed synchronization 
between sections of paper machine; 
marine steering gear dependability 
and characteristics. Oilgear Co.., 
Milwaukee 
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REGULATORS AND VALVES 


Bulletin JSC-1 shows how to 
size sliding gate regulators and 
control valves. Charts cover liquid 
and gas service, using cross-refer 
ence method of compiling. Data 
tells how to adjust sizing for varia 
tions in pressure, temperature 
viscosity or specific gravity. OPW- 
Jordan, Cincinnati 
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MAGNET-OPERATED 
LIMIT SWITCH 


For highly accurate position de 
tection without physical contact 
Rated 0.75 ampere made at 115 
volts a.c. 0.2 ampere carry and 
break at 115 volts a.c. Response 
time 0.001 second. Actuated by 
passing permanent magnet near 
face of switch. Bulletin GEA-7305 
General Electric, General Purpose 
Control Department, Bloomington 


ill 
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RUBBER PRODUCTS 


Catalog has sections on Poly-V 
drive, V-belts, transmission belt, 
conveyor belt, hose, flexible pipe 
and expansion joints, and summary 
of molded and extruded products 
Basic specs and information for 
ordering.—Manhattan Rubber Div., 
Raybestos-Manhattan, Inc., Passaic, 
N. J. 
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For more reviews 
of FREE LITERATURE 
turn to page 140 
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YES SIR... THATS ‘CUSTOM CONTROL! 





Control laboratory determines compound 
suited to your need 


It takes more than machines to 
turn out a consistent, uniform batch 
of oil seals . That's why IPC 
started the highly critical “custom 
control system.” 

After engineering and lab analy- 
sis a specific recommendation of 


OlL SEALS 


PACKINGS 


PRECISION MOLDING / 


Engineering Test Laboratory check final design 
establish tolerance limits for production 


manufacture is made for your oil 
seal. Critical tolerance levels are 
established to guide the many 
Quality Control people who will 
follow your parts as they move 
through our plants. At any time, 


our QC department can halt pro- 


“QC.” Quality Control technicians are located 
throughout the plants to examine your parts as 
they're being made 


duction if they find variances in 
manufacture. 

Result? . . . Uniformity . . . the 
assurance that IPC is controlling 
quality for you. 

We would be happy to show 
you this model system at work. 


Custom designed for your application 


INTERNATIONAL PACKINGS <0 o%ation 


IPC 
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BLAMING COIL BURN-OUT 
ON THE SOLENOID? 
THEN TAKE A CLOSER LOOK 


AT THE VALVE! 


' 
SPOOL and 
POPPET Valves 
bind and stick 
as dirt collects... 
overload solenoid 
and cause coil 
burn-out. 


“sata sta’ \/alves 
are not sensitive 
to dirt... 
always retain 
solenoid power 
margin. 








EXPLOSION PROOF A.C. and D.C. 


SOLENOID “swéam seac> VALVES 0 TO 10,000 P. S. |. 


SPOOLS and 
POPPETS leak... 
can't compensate 
for normal wear. 


“sutah sta” Valves 

stay leakproof... 
a spring takes up 
the normal wear. 


Send for free 
Standard Valve 
Catalog 60-61 


au — CONTROL VALVE DIVISION 
125 ALCOA AVENUE © LOS ANGELES 58 © CALIFORNIA 
V7 o 


A “SHEAR: SEAL” VALVE 


for LESS than a spool valve 
RATED FOR 3000 P.S.I. OIL SYSTEMS 


$6500 


List Price* 
for a %4” valve 











*Less the usual 0.E.M. 
and quantity discounts. 


FOR EITHER 
PANEL MOUNTING 
OR BRACKET MTG. 
THREADED BOSSES 
ARE PROVIDED 


OW HANDLE LOAD 
—PRESSURE LOAD 
CARRIED BY 

ROLLER THRUST BEARING 


EXCELLENT THROTTLING 
— COMPLETE CONTROL 
— GRADUAL OR 

QUICK OPENING 

— NO SURGES 


YEARS OF 

LEAKPROOF 
MAINTENANCE-FREE 
SERVICE 

— SPRING COMPENSATES 
FOR NORMAL WEAR 


MORE FLOW 
THRU UNOBSTRUCTED 
ROUND FLOW PASSAGES 


NO EXTERNAL LEAKAGE 
— PRESSURE IS CONFINED 
TO FLOW PASSAGES 


For complete data on this new valve and Bes 
for information on all your valve requirements -amemae 
write for Catalog V-59-60 Zax 


Vw en valves 


$125 ALCOA AVENUE * LOS ANGELES 58 ¢ CALIFORNIA 


» 18 on Reader Service Card 
a 


































CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
here's a a ae 
your MAIL a free assortment of Caplugs, literature and prices to us, 
without obligation 


invitation 
to see how a 
Caplugs One oe 
can protect a 2a" 
your 


Address_ 


products 


a . ——S Ea 


molded of tough, 
flexible Polyethylene 





unaffected by 
most chemicals 








“1 * U ’ 
“3 easy to apply 
and remove 


won't chip, break, 
shred, or collapse 








A full family of closures to meet almost any need you can name .. . 
over 600 sizes in numerous styles and colors now in stock 





* at 
amesbury Peouble-Seal BALL VALVES* 


*PATENTED 


AS VERSATILE AS INDUSTRY ITSELF 


The illustration below gives you a glimpse of the depth of application of the 
versatile Jamesbury “Double-Seal” Ball Valve. 


For on-off, quarter turn, full flow, leakproof, maintenance-free operation, no 
valve can match the exclusive Jamesbury “Double-Seal” action. 


We will welcome an opportunity to prove this statement, whatever your 
valving requirements might be. 


JAMESBURY CORP., 72 NEW STREET, WORCESTER, MASS. 


DISTRIBUTORS IN PRINCIPAL CITIES 


@ 1961 Jamesbury Corp 403-0 
“ 


« Standard 
flange with PC 
50 operator 


+ Screwed 
end type 


» 6 flange 
with ST 499 
felel ae heels 

. 6” flange 
for manua 
operation 


* PVC screwed 
end type 


+ Screwed end 
with EM 25 


« Screwed end 
with PC 50 
operator 


+ 2” flanged 
vaive 


+ PVC flanged 
vaive 


MATERIALS: 


Jamesbury 
Double-Sea 

Ball Vaives are 
available in Types 
303, 316 and Alloy 
20 Stainiess Steels 
Carbon Steel 
Bronze, Ductile 
tron, Monel 
Aluminum and 
PVC. Other 
materiais on 
special order 


interchangeable 
seats and seals 
are available in 
Teflon Nylon, 
Buna-N, Neoprene 
Hypaion and 
natural rubbers 


Pneumatic 
Hydraulic and 
Electric Motor 
Operators to fit 
Remote Control 
Requirements 


SIZES: 


Screwed End 
v4” through 3 
Flanged 
1502 series — 
v2” through 12”, 
300 series — 
v2” through 8”"* 
*10" and 12 
felam |*)*ii@ jalelal 
*600> series 
felam el ellie bales) 
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Fiyaraulics 
Pneumatics 
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Much empirical data is available for specific fluid power 

design problems, but a systems approach comparable to the 
electrical science is almost non-existent. This is a 

serious handicap to efficient, creative, and analytical 

synthesis or analysis of hydraulic components and circuits. 

The essential principles of mechanics, electronics and 
thermodynamics all apply as fluid does its work. 

This series introduces a powerful new approach in solving 

dynamic problems in fluid power by using basic analogies. Adapting 
the techniques of electrical analysis leads to a homogeneous 


control philosophy which applies to all engineering systems. 


ELECTROHYDRAULIC ANALOGIES 


... systems approach 
to fluid power design—part 1 


@ By ROBERT E. RAYMOND, The R. E. Raymond Co., Zanesville, Ohio 


BASIC ANALOGIES hs 


work. Work is work no matter what the units or sys- Work 
tem may be. As an example the so called mechanical Pressure FS or P = - 
equivalent of heat is an empirical constant which ties Work W 
the two sciences together on an equivalent energy Temperature = — oT = - 
basis. . Heat Unit 6 
The following definitions establish the basis of sys- If we divide both sides of the first equation by 
tems analogy: area, we have: 
Work W . W 
Force = or F ” 


Distance xX l XA 


| ee one basic link among all sciences is energy or Charge 





ELECTROHYDRAULIC ANALOGIES 





This reduces to: 
W 
Pp 
\ 
which is the same as the expression for pressure above. 


his simple illustration shows the equivalence between 
mechanical and hydraulic systems. 

Similarly, the electrical and thermal relations above 
have equivalent forms. Force, pressure, voltage, and 
temperature are the forcing functions, while distance, 
volume, charge, and heat unit are the vehicles for 
transmitting energy. If the algebraic form is identical, 
it makes no difference which symbols or variables are 
used 

Differential form is important in complex systems 
where direct simulation is required. It is the first step 
in developing system equations. Conversion to frequen- 
cy form is easily accomplished for linear calculations. 
Also, conversion to Laplace operators to handle regu- 
lators and servomechanisms with transfer function 
methods is a straightforward process. Examples of 
these methods will be developed in later articles. 


ELECTRICAL CONCEPTS 
Because electrical science has developed so thor- 
oughly in the systems approach, it is the ideal guide 


for other systems. Its advantages are: 


e Complete, formal development of systems ap- 
proat h 


e Clear association of system reactions such as 
resistance, capacitance, and inductance. 


e Developed techniques in generator, motor, and 


tube physic s. 


e Developed flow concepts. 














FIG. 1. ELEMENTARY hydraulic system and equivalent elec- 


trical system. 


e Developed simulation and computer techniques. 


e Application in control systems with all other 


engineering systems. 


Table 1 gives analogies of basic system impedances: 
resistance, inductance, and capacitance. These are the 
only three passive effects necessary to complete a sys- 
tem description. Whether a situation is linear or non- 
linear is a separate matter. We assume all effects are 
linear, at least within a specific range. Introducing 
non-linearities too early defeats a practical system 
approach. 

Table 1 shows that resistance, inductance, and ca- 
pacitance are indeed fundamental and simple in basic 
form. The following definitions will emphasize these 
observed physics effects: 


e Resistance causes current flow to be propor- 
tional to applied voltage. 


TABLE 1—SYSTEM IMPEDANCE LAWS 





Basic Frequency Forms 





Basic Differential Forms | 


Electrical _ Hydraulic — Electrical Hydraulic 





E=iR P=QR, E=iR P=QR, 
i gE 
bs 





E = (j@L)i P => (jwlL.)Q 

i = (— )e Q (- ) P 
oL wLs 

E = (- -); P = (— Jo 
oC wy 


i= (jwC)E Q = (jaC,)P 


nductance 





| | 
E -= fi dt P 
( 
dE | 


i & | a 
* dt 


Capacitance 

















capacitance 
hydraulic inductance 
hydraulic capacitance 
angular frequency 


voltage P = pressure 

current QO = flow 

conductance R, = hydraulic resistance 

resistance g» = hydraulic conductance 
- inductance 





HYDRAULICS & PNEUMATICS 





Tube section 





OL 





| @ Q - = 2, ] te 


SPRING ACCUMULATOR OIL ACCUMULATOR GAS ACCUMULATOR 


K,X (Spring Law) F AP PV P.V. (Gas Law Isothermal) 
K - (Bulk Compression Law) P(V. —v) = P.V- 


eal Vv differentiating 
s , 

A a —Pdv+ (V.—v) daP=O 
K, dV : 

- (differentiating) ; a We — v) 
A* dt dP p 
. (V. — v)* yaP 
K. dt e = [- — J-— 





P.V. 
, : (V. — v)® 
in.*/psi - - in.*/psi 
P.V. 
’ == Volume under compression where: 
K, Spring rate Bulk modulus of oil Vv =¢ , 
\ Piston area AV = Volume change oo. i ier co ] 
X Piston & spring movement AP = Pressure change P. or Pschahes ~ bits 1 
vy == Oil volume stored 
P J - Q. = Accumulator flow rate 
FIG. 2. SYSTEM CAPACITANCE DERIVATIONS. In spring accumulator, spring capaci- 
tance is linear. Maximum pressure depends on spring design limits. In oil accumulator, cil 
capacitance is linear. There are no pressure limits. In gas accumulator, gas capacitance is 
non-linear and depends on v. 


: . , L + 
by causing a counter voltage that is propor- ; . ca 


tional to the current rate of change. 


e Inductance resists rate of change of current dQ: 1 
1 Q, dt (differential form) 


j 
oC, 


e Capacitance causes current to flow propor- = jol, — 


tional to the rate of change of applied voltage. 


All linear circuit laws of electrical systems apply to 
linear hydraulic systems exactly. Kirchhoff’s Laws for 
electrical circuits are exactly the same for hydraulic where: 


——J] (frequency impedance form) 


; [= Cc. — 1 
= j aes 
oCn 


Load Mass 

Load Spring Rate 
Piston Area 

Piston Flow 
Pressure 

Piston Displacement 
Angular Frequency 
Load Capacitance 
Load Inductance 
Force 


circuits. 

It is not necessary to use all electrical symbols or 
convert fluid power circuits to equivalent electrical 
diagrams to apply analogies effectively. We maintain 
form only. We will speak of hydraulic resistance, hy- 
draulic conductance, hydraulic inductance, and hy- . 
draulic capacitance and in general will make use of Me 
electrical impedance concepts, but we will always 
refer to hydraulic variables. Flow and pressure termi- 
nology is maintained intact. Certain electrical symbols, 
such as that for capacity, will be convenient to identify 
reactions in hydraulic circuits. Equations for the electrical circuit are: 

Figure 1 is an elementary circuit where we resolve a 
hydraulic-mechanical system into flow form. Mass di 1 
and spring effects are referred into the hydraulic E = L-—— + =f ia (differential form) 
system as inductive and capacitive effects. Thus all “ . 
effects on the hydraulic system are in proper form ars [ 
so that units and concepts are consistent. ; 


Ns ep POP rz 


Kuna 


In the equivalent electrical circuit, a constant cur- 
rent generator forces current into a series inductive- 
capacitive circuit. 


o*LC — 1 


| (frequency impedance form) 
aC 


where equivalence between hydraulic and electrical 


Equations for the hydraulic system are: , 
forms yields: 


dX 
Fi, = M- + K,X (Piston Force Balance) 
dt* 


M dQ, K 
. + fo dt 
A,” dt A,’. 
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Pump slip, system leakage, oil volume compression, 
and other effects alter impedance values. Each signifi- 
cant effect is evaluated and included in lumped, linear 
lorm 

Figure 2 gives examples of capacitance in fluid sys- 
tems. For instance, all spring-biased pistons have ca- 
pacitance The form is identical to the capacitance 
effect of the external spring in Figure 1. Both are 
identical in system effect. 

Oil compressibility and gas accumulators also have 
capacitance effects in systems and can be assigned 
ippropriate capacitance valves 

From Figure ja we can make a simple derivation 
of the inductive effect of fluid in transmission lines. 


Assuming that the fluid acts as a single mass: 


1X 














i 


FIG. 3. INDUCTANCE of tube section is based on oil mass. 
The section approximates actual line segment distributed re- 
sistance and reactive effects. Cascaded tee sections give ac- 
curate simulation of line transmission characteristics at higher 
frequencies. Resistance, capacitance, and inductance effects of 
a unit section are distributed as shown for each series tee section. 


! 
we 
| 

1 Q 
FIG. 4. INCREMENTAL LINEARIZING of square law orifice 


resistance AP/A@ = Ry, hydraulic resistance at point (P., O.). 
Resistance is linear within limited region. 








M el 
L= —— line inductance 


A * A t 


where: X = Movement of oil mass 
Oil mass 
Cross section area 
Fluid density 
Line length 
P, P. 

By considering the fluid mass as lumped, the in- 
ductance is of the same form as that shown in Figure 
1. With the lumped mass, we can investigate inductive 
effect by elementary procedures. Throughout a cer- 
tain frequency range, the fluid will act as a single 
mass. Higher frequencies begin to induce waves. At 
high frequency, we reduce lines to more descriptive 
tee sections (Figure 3b) for more accurate results. 

As an example of reactance, we can investigate 
ripple pressure resulting from pump flow variations. 
Assume that a seven piston, radial pump operates as 
follows: 

Speed 1800 rpm (210 cps) 
Output Flow 5 gpm 
Ripple Flow 5% 
Line Size % in. ID 20 in. long 
Line Reactance is: 
el 2m (210) (.0314) (20) 
wl, 2rf 
Ar All 


19.3 hydraulic ohms 


ripple flow .96 in.*/sec (Peak sinusoidal flow 
variation) 


Also: 
Z.0 

where 

Z, = Hydraulic impedance jal 

Q Peak ripple flow 
Therefore: 

P (19.3) (.96) 18.5 psi ripple pressure ( Max.) 

If the resistance pressure drop at 5 gpm is 40 psi, 

then the ohmic resistance of the line is 2.0 ohms. This 
compares with 19.3 ohms inductive reactance at 210 


cy/ sec. 


LINEAR OPERATION—THE PIVOT 


As stated above, it is extremely important to assume 
linear methods in an effective systems approach. In 
this way, all system effects can be organized into a 
homogeneous philosophy. If non-linearities do exist, 
we can treat them as linear within a specified range. 
To handle non-linear situations precisely, it will be 
more effective to turn to simulation with the electronic 
analog computer. 

For general purposes, we establish the linear slope 
of a variable at a quiescent, d-c operating point. 
Incremental values of the variable are then treated as 
the linear variables in question. 

Figure 4 illustrates the incremental, linearizing ap- 
proach. With orifices or turbulent flow, resistance 
varies semi-parabolically with flow. The procedure is 
simply to establish the incremental resistance at an 
operating point. 

Use of graphs, test data, etc. permits one to ob- 
tain data without resorting to complex mathematical 
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manipulations Rough approxima 
tions are usually adequate 
As an example of obtaining “re 


sistance at a point” by differenti 


ating the orice square law. we 


have 


R,, is determined at qui scent flow 
Y and orifice area A 


If 


| he n 


UNITS & FORM 


As a corollary to systematizing 
the physics of fluid flow using ele 
trical analogies, we assign basi 
units to hydraulic variables in the 
same manner as in the electrical 
science. Since there is no current 
hydraulic terminology in many 
areas, it is logical to accept ele 
trical terms 

By establishing pounds, inches, 
and seconds as basic units, we 
have simplicity and consistency 
of units. If all definitions, formu 
las, and primary computations are 
carried out in basic units, it is 
easy to convert to popular terms 
such as gpm for final results. 

It is interesting to note. as in 
the electrical system, the hydrauli 
farad is a large unit of capaci 
tance. For instance. one cubic inch 


of oil has a capac itane e: 
\ 


tx 10 


or four micro-farads. It would 
require 250,000 in.* (1080 gal.) 
of oil for one farad. Large presses, 
however, would contain such vol- 
umes. 

Impedance is a vector quantity 
and is handled by conventional 
mathematical methods. Series and 
parallel circuits are easily handled 
in a linear manner. vvv 


IMPEDANCE FUNDAMENTALS OF HYDRAULIC SYSTEMS 


UNITS 

Basic pressure unit — psi 

Basic flow unit — in.*/see 

Basic resistance unit — psi/in.* see Hydraulic ohm (R,) 
psi 

Hydraulic Henry (La) 


in.*/sec* 


Basic inductance unit 


Hydraulic Farad (C,) 


Basic capacitance unit 


psi 


IMPEDANCE 


Basic unit reactance effects at one radian/sec 
(@ = lrad/ sec) yields impedance of one hydraulic ohm. 
P Z.Q (General Complex Impedance Law) 


—l] 
Z, = Ry, + JX, (CX, = Reactance, Inductive oL, or Capacitive 


Z| = VR + X,* ec” (Magnitude) 


Ms 
where @ = tan — 1 (—) crane Angle) 
R, 





SERIES CIRCUITS 
P = (Z.+2Z:)Q 





PARALLEL CIRCUITS MM 
ZZ: ” 


AAAAA 
Po = ZV 
2 


Z =a Z: a, . 

















EXAMPLE OF IMPEDANCE CALCULATION 
Assume impedance of line is laminar resistive and inductive, (line 


capacitance = OQ). 


i, = R, + jol. 4 
If: 1 


. 
. fore 
R, = 2 ohms a —- a, 
ol, = 10 chms 


then: 
Z = V(2)’ + (10)* = 10.2 ohms impedance at o frequency 
10 
Oo tan~* (=) = 78.5° 
2 
Flow lags pressure 78.5° in phase. 











EQUIVALENT ELECTRICAL CIRCUIT 


Br ul P 
R, — ——_—_— — — (Hagan-Poiseuille Law of Laminar Flow) 
Q 


A.’ 
absolute viscosity (lb. sec) 


in*® 


L. = Lime inductance 





REATHER-filters perform two functions as they 

vent hydraulic reservoirs to the atmosphere. They 
remove dirt particles from the air before it enters the 
reservoir, and they prevent liquid particles in sus- 
pension from escaping through the vent during the 
fluid return cycle. Keeping dirt particles from entering 
the reservoir prevents hydraulic fluid contamination 
and potential malfunction of the valves and controls in 
the circuit. 

lo perform efficiently, a breather-filter should have 
low resistance to air flow. It should also have good 
dirt holding capacity for long service-free operation. 


@ How to Select a Breather-Filter—The amount 
of dirt to be removed from the air must first be 
evaluated. Service factor and initial cost of a breather- 
tilter unit are then considered carefully. Manufacturers 
can supply all the necessary information to compare 


one type against another. 


@ Kinds of Breather-Filters—The two major types 
are: mechanical and electrostatic. Mechanical breather- 
filters are available in four designs. 


@ Viscous Impingement or oil-wetted filter 
has a series of oil-wetted baffles which make the 
air follow a twisting, winding path. Dirt or en- 
trained oil deposits on the baffles as the air con- 


Selecting a breather 


@ By W. B. WATTERSON, Vice President, Air-Maze Corp., Cleveland, 


tinually changes direction as it passes through. 
The oil-wetted filter can be used on mobile and 
industrial equipment in dirty atmospheres. 


@ Oil Bath filter directs air through an oil seal, 
then through screen eliminator baffles. It holds 
more dirt, than the oil-wetted type and requires 
less servicing. However it costs more, and has 
higher resistance to air flow than the oil wetted 


type. 


@ Strainer filter has a porous media with open- 
ings smaller than the dirt particle sizes that are 
to be removed from the air. Its resistance to air 
flow is higher than the oil bath type and its dirt 
holding capacity is lower. Furthermore, it re- 
quires more frequent servicing than either oil 
bath or viscous impingement type breather-filters. 
It is used where fine particles must be filtered out. 


@ The Metal Plate Baffle filter changes air 
direction with vanes or plates. Its efficiency in re- 
moving objectionable dirt is the lowest of the 
group. 


@ Electrostatic breather-filters are rarely used 
in hydraulic applications. Efficiency is very high, 
but so is initial cost. Pressure drop is very low. 
Very fine oil fumes or smoke exhaust can be 


STRAINER BREATHER is the most efficient and retains the 
smallest size particles. It filters the largest amount of dirt out 
of the air, but requires most frequent servicing. 


VISCOUS-IMPINGEMENT or oil-wetted breather filters air by 
channeling it through a tortuous path. 


HYDRAULICS & PNEUMATICS 





filter 


removed with this unit. A source of electric power 


5 Pk 


is needed to operate it. ; 
MRL A eh ee 


Generally, the best breather-filters for hydraulic 
reservoirs are the oil wetted and oil bath types. These DIRT REMOVING EFFICIENCY of most types increases as 
have the added advantage of acting as spark or flame filters load up with dirt. 
arresters and are often used with flamable fluids. 


e How to Size a Breather—To size a breather- 
filter you must determine the greatest air velocity that 
will pass through the filter. Most types of filter media 
work best at air velocities of 200 to 350 fpm. Optimum 
velocity can be determined empirically by the manu- 
facturer. Actual air flow can be determined from liquid 
flow into and out of the reservoir. 

Opening size for the breather-filter connection is im- 
portant because most breathers come with direct pipe 
connections which are directly related to the breather’s 
air capacity. Though conditions vary, an accepted 
practice is to calculate an opening based on air velocity 
of 3,500 to 5,000 fpm. This means that a 1-%” nominal 
pipe connection to a breather would safely handle 


about 50 cubic feet of air per minute. 
RESISTANCE TO AIR FLOW increases (except oil bath type) 


@ How Costs Compare—lIf a metal plate baffle as filters load up. 
breather-filter is given the arbitrary cost-ratio value 
of 1, then an oil wetted type would cost twice as much, 
a dry type would cest 2-44 as much and an oil bath 
type would sell for 3 times the price. vvv 
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METAL PLATE BAFFLE breather removes larger foreign bodies, 
such as insects or large dirt particles. 


OIL BATH BREATHER processes air through an oil bath before 
it passes through screen eliminator baffles. 
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DIRECTIONAL VALVE has integral relief valve. Check valve at pressure 
port prevents the load from dropping momentarily as spool shifts. Colored 
areas show metal added to modified valve spool. 
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Valve 


@ By KELLY BROWN, 












































HEN a cylinder is subject to an 

overhauling or negative load, it 
needs some kind of counterbalanc- 
ing to prevent the load from pull- 
ing the cylinder. Pettibone Mulli- 
ken’s Speed-Swing Loader rotates 
its bucket with two single acting 
cylinders. These are pressurized on 
their rod ends and act through 
chains on a sprocket. When the 
machine is working on a hill, the 
loaded bucket pulls on one of the 


3-POSITION VALVE is shown with two additional positions to indicate its cylinders against fluid locked in its 
ability to throttle. In neutral it bypasses pump flow and locks cylinders. rod end 

Shifting the valve directs fluid to one cylinder, exhausts it from the other. : ‘ ‘ 
Sylinders rotate a sprocket through chains. If the 4-way valve is shifted to 
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spool modified to time flow 


exhaust that cylinder and pressurize the other cyl- 
inder, the load may drop too fast as the load pulls 
out the cylinder. What’s required is a metering type, 
t-way valve, so the operator can control the flow out 
of the extending cylinder and 
the rotating load. To 
modified a standard 4-way valve spool by adding metal 


regulate speed of 


get these characteristics, we 


onto the lands, as shown in the diagram. 

Our objective was to time the valve so that the 
pressure port opens to one cylinder before the tank 
port opens to the other cylinder. In this way we lock 
the cylinder which will extend when the valve is shifted 
completely, while pressurizing the cylinder which will 
retract. This permits the operator to control speed as 
he shifts the valve from neutral. 
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@ Valve Spool Changes—Edges of the valve spool 
lands which open between the two cylinder ports and 
tank, and those which close off the pump bypass port 
were each lengthened by 3/32”. This gives a 7/32” 
overlap on the cylinder-to-tank ports and a 3/32” 
overlap on the pump bypass port. Cylinder-to-pump 
ports keep their standard 44” overlap. As the valve 
shifts, the pressure port opens to one cylinder after 
14”. However, the port between the tank and the 
other cylinder remains closed for an additional 3/32” 
of the travel spool. When it opens, the pump bypass 
passage still has a 3/32” opening, so part of the pump 
flow bypasses to tank. This travel improves metering 
with the short stroke valve. 

vv 





leakage 


in the 
tank 


@ By JAMES B. CODLIN 

Chief Engineer, Deerfield W orks, 
{/lis-Chalmers Manufacturing Co. 
Deerfield, Illinois 


Instead of trying 

to eliminate leakage 
completely, engineers at 
Allis-Chalmers Deerfield 
Works have put almost 
all their valves and 
piping inside the reservoir 
of this front-end loader. 
Manifold mounting the 
directional valve further 


simplifies maintenance. 


Bucket 


800m 
cylinders(2) cylinders (2) 


(450 psi 


= 
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COMPONENTS mounted in reservoir-valve package are shown in color. An engine driven 
power take-off on the transmission drives the pump. 























me. 
| Bottle cap . Ring magnet 


deacon | 
BAFFLE ATOP INTAKE FILTER forces oil to flow close to magnetic ring element which hold 
ferrous particles. Centrifugal force pushes particles into strongest magnetic field. 
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SHORT HOSES on each side of the reservoir direct oil to the 
boom and bucket cylinders. Manifolded valve is easy to replace. 





PIPING AND COMPONENTS are assembled in the reservoir. This 
package design allows most of the hydraulic system to be tested 
before installation in the loader and also speeds installation. Hy- 
draulic system capacity is 34 gal. 








2? 
AM pie, "a he 
TEST STATION on tank assembly line permits tanks to be tested 
quickly and relief valves adjusted. 


March, 1961 


Mo" of the hydraulic circuitry on this front-end 
loader is inside the tank. Short lengths of rubber 
hose run from connections at each side of the tank to 
the cylinders. The reservoir-valve package mounts be- 
hind the operator’s seat and a louvered door covers it. 
Relief and check valves and their connecting lines 
inside the tank reduce the problem of leakage. The 
loader remains cleaner and the valves are secure from 
damage. 


e Keeping Oil Clean—Four filters and a strainer 
are in the reservoir to maintain a clean system. At 
operating temperature, all oil passes through a 
micronic filter in the return line. A pressure regulating 
valve set at 35 psi at the end of the return line forces 
oil to flow through the filter. The filter is easily 
changed by removing a circular filter cover plate on 
top of the tank. Both the tank air filter and air breather 
are micronic filters. 

An oil intake filter at the bottom of the tank has a 
cone-shaped, screen element and a magnetic ring ele- 
ment. All oil to the pump must pass over the magnet 
because of an inverted cup baffle (see photograph). 
Centrifugal force which develops as the oil flows 
around the baffle, throws ferrous particles toward the 
magnet which catches and holds them. 


@ Manifold Mounted Valve—The 2-spool control 
valve is manifold mounted on top of the tank. This 
eliminates piping and fittings and simplifies mainte- 
nance. A 3-spool valve is available which also can be 
manifold mounted on top of the tank. 

Manifold mounting permits sandwiching a diverter 
valve under it. This diverter permits operating addi- 
tional cylinders with the same directional valves when 
attachments like a log tong or rear ripper are added. 

The control valve includes check valves and a sys- 
tem relief valve. The check valves are in the boom 
cylinder raise circuit and in the dump and return 
circuit. The internal checks within the valve envelopes 
are actually inside the spools. By preventing back 
motion when the spool shifts, they smooth bucket 
and boom operation. 


e Production Testing—Because most of the com- 
ponents are included in the reservoir, the hydraulic 
system can be connected and pre-tested before in- 
stallation. After the tank is assembled, it is tested 
on its production line using quick-connect couplings. 
The testing machine’s circuit includes magnetic and 
micronic filters to remove particles from the tank- 
valve circuit. 


@ Float and Detent—A float position in the boom 
control valve increases the loader’s working speed. In 
this float position the bucket can be quickly rotated 
while the boom is lowering, because the boom load is 
removed from the pump. This is advantageous on 
short hauls and stock pile work. All four positions of 
the boom valve are detented. vvv 





Pilot operation 


A pilot-operated fluid-motor circuit swings 
the forks on this lift truck through 


180 degrees so that it can load and unload side loader 


from either side or the center. The motors 

drive chains which move two scissor arms 

along a mounting plate. Two parallel @ By RUSSELL W. HENKE, Russ Henke Associates, 
linkages rotate and position the forks. 

A pilot-selector valve shifts 

control valves which direct oil to either 

or both of the motors. 


RONT-loading lift trucks need an aisle wide enough 

to turn the truck around after it picks up the load. 
This hydraulic side-loading attachment loads or un- 
loads from either side. It can lift a pallet from one 
side, swing it around, and unolad it from the other 
side. The truck operates in aisles 30% narrower than 
required for a standard front-loading truck. 

The attachment has two scissors arms pinned to 
trolleys which run in rails on the face of a mounting 
plate. Two chain-and-sprocket drives, powered by fluid 
motors, move the trolleys back and forth along the 
rails. A standard fork adapter plate is trunnion 
mounted at the intersection of the two scissor arms. A 
double parallel linkage positions the forks depending 


CCERCECEE 


on the intersection of the two trolleys. 

The sketch shows the sequence required to load from 
one side, swings the forks around and unload from the 
other side. 


@ Selector Valve Controls Sequence—Since the 
lift truck operator must already manipulate valves for 


A PILOT-OPERATED hydrau- 
lie circuit lets this lift truck load 
and unload from either side 
or the center of the truck. 








Left lotch pin 
engoged 














A. Pilot selector valve in position 1. Load B. Selector valve shifted to position 1. 
is picked up on the left with the mo- Motor A turn clockwise with motor B 
tors stopped. Selector valve shifted to stopped. Link A moves left and swings 
position 2, Both fluid motors then the forks to their center position. 
rotate counter-clockwise to move the 
linkage right. 
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gives this 
single control 


Elm Grove, Wis. 


the hoist and tilt cylinders, designers felt that con- 
trolling the side loading attachment should be with 
one valve. To do this, a manually operated PILOT 
SELECTOR valve selects directional valves to oper- 
ate either or both motors. Once the SELECTOR valve 
is positioned, a manually operated MOTOR DIRECTION 
valve selects direction of motor rotation. 

When operating both motors at the same time, pump 
flow passes through a flow divider. Equal flows to each 
motor assures synchronization and prevents binding 


the linkage. 


@ Hydraulic Latch Pins Select Linkage—Double, 
parallel arms linkages position the forks as the scissors 
arms move back and forth. At the crossover point 
(when the forks are in the center) one linkage disen- 
gages and the other engages. Hydraulically actuated 
latch pins lock in one linkage and unlock the other. 
The latch pins are connected into the fluid motor lines 
to avoid a separate control valve. This can be done 
because the same parallel linkage is always engaged 


Disengo, 
lett letch oA 


Engoge 
right letep pin 














FLUID MOTORS are installed on the mounting plate. Their 
shafts extend through the plate and attach to sprockets. Roller 
chains, driven by the sprockets move the fork linkage. 

















Mounting plote 





C. Pilot selector valve moved from posi- 


tion 1 to position 3. Motor A stops. Both motors turn counter-clockwise 
Motor B turns clockwise. Link B moves and move the forks right. 


left and swings the forks to the right. 
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Left latch pin 


Right latch pin 

















ii\ i 
Ltr 


4 

! 

' 
a 














by, Lofch voive 


= 
V 




















Flow 
aviders 


| 















































= 
' 












































Motor direction 





3-POSITION PILOT SELECTOR VALVE actuates one of three 
main control valves that direct fluid to either one or both of 
the fluid motors. With the valve in its center position, flow to 
both motors passes through a flow divider. Direction of the 
fluid motors is changed by shifting the manual control valve. 
Check valves bypass the flow dividers for return flow. 


with the same fluid motor. The rod ends of the two 
latch cylinders are piped together to retract one pin 
when the other extends. 

A pilot-operated latch valve shifts the pin cylin- 
ders. The valve’s pilot operators are piped to the 
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Selector valve 
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The left latch pin extends while the right fluid motor is op- 
erating and the right pin extends while the left motor operates. 
The latch pins select the proper parallel linkage for the fluid 
motors to operate. Check valves prevent oil from bypassing 
the fluid motors through the parallel lines. 


SELECTOR valve so the LATCH valve locks the pin 
corresponding to the driving motor. When both motors 
are driving, the valve centers and the pin that is ex- 
tended stays out until the PILOT SELECTOR valve 
shifts. vvv 
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High pressure shaft seal 


Low pressure shaft sea! 


Heavy duty 
outboard bearing 


Hardened 
drive shaft 


4-boit SAE 


flange mounting 


“O”* ring seals 





Oversize 
gear bearings 


Bronze alloy 
thrust plates 


Helical driver gear 


Helical 
driven gear 


; 


Gear housing 
side port 


Tapped holes for 
split flange fitting 


COMMERCIAL SERIES 36... MODEL H 


Remarkable 2000 psi Fluid Power Pump 


For continuous heavy duty operation of 
hydraulic circuiting OEM applications 


Series 36, Model H pumps are made in 42”, 1”, 142”, 
2”, 2%” and 3” gear widths and cover a delivery range 
from 7 to 42 gpm at 1500 rpm when discharge pressure 
is at 2000 psi. 


Many types and sizes of pump mountings are available. 
Splined, straight or tapered key drive shafts can be fur- 
nished in all popular usage types in various diameters. 
Porting arrangements can be provided for side or end 
piping. Side porting is available for tapered thread, 
straight thread or SAE split flange fittings. 


Constant Volume Delivery: 


A dynamic seal is maintained between gear faces and 
special bronze alloy gear thrust plates. The entire thrust 
plate “closes in” against the gear face because of pressure 
pocketed behind the plate, thus compensating for any 
wear on its gear contact surface. Because the sealing area 
is confined to a small portion of the contact surface, 
friction has no appreciable effect. Mechanical efficiency 
of the pump is in excess of 90%. 





Matched helical gears having mirror finish ground on all 
surfaces contribute to high volumetric efficiency (over 
90% ) and quiet operation. Thus, complete sealing is 
maintained—tooth to tooth and tooth to gear housing. 





id: eeeeteg) ENERGY FOR INDUSTRY 
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Ruggedness, greater load capacity and dampening of un- 
balanced internal loading are assured by using integral 
gear hubs to serve as journals for the pump’s oversize 
gear bearings. In order to meet its own exacting standards, 
COMMERCIAL must, and does, produce its own gears. 


Long Life High Performance: 

Perfect alignment is “built-in” these pumps because of 
their unique basic construction which establishes the 
machining of all parts from one common reference, the 
gear center line. As shown, gear bearings also act as dow- 
els—outmoded dowel pins are eliminated. COMMERCIAL’S 
patented thrust plates serve as “natural” alignment con- 
trol points. They are counter bored on their face to match 
the bearing sleeve, then fit over the bearing sleeve and 
then pilot inside the gear housing. 





Oversize bearings are built into all COMMERCIAL pumps. 
They absorb radial and thrust loads. Result: positive 
shaft and gear alignment. Two heavy duty inboard bear- 
ings for each gear are placed on integral gear journals. In 
addition, a rugged outboard bearing is designed into each 
pump to overcome shaft radial and thrust loads. 





Engineering Experience Available: 

Personal technical service and assistance is yours for the 
asking. For more information write to Commercial 
Shearing & Stamping Company, Department A-9, 
Youngstown 1, Ohio. 
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Elastomers 
for hydraulic packings 


How well a seal performs depends on two things: its 
material and its shape. This article discusses elastomer 
materials for seals. Later this year, HypRauLics & PNEUMATICS 


will review the various seal shapes that are available. 


© By GENE PILLAR LASTOMER design and manufacture is part of an 
Technical Director important technology. An elastomer (in preference 
to rubber) is not a specific material, but a class of 
materials with a wide range of physical properties. 
Why use elastomers in the first place? Why not use 
od, ceramics, metals, or other substances to do 
the sealing? Be cause elastomers have distinct physical 
properties: they are elastic solids that have a high 
elastic limit and a sdennatietle low modulus. They 
are accommodating substances: they can withstand 
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You know what it’s like to design a system and then find 
oversized components driving weight and costs up. 

But no more. Now you can specify this compact Watts 
assembly for applications where (1) space is limited or (2) 
you have low flow requirements. 

You don’t sacrifice a thing! Dependable Watts filter has 
20 micron porous bronze element. Exclusive Watts by-pass 
principle gives optimum lubrication at flow rates from .2 to 15 
CFM with negligible pressure drop. Fill plug and oil feed 
adjustment are interchangeable front to rear. Maximum pres- 
sure is 150 PSI. Two sizes — ¥%” and %4”. 


FILTER — REGULATOR — LUBRICATOR 


Write for complete information. Watts Regulator Company, Industrial Division, Lawrence, Massachusetts 


March, 196! Circle 151 on Reader Service Card 81 





ELASTOMERS FOR HYDRAULIC PACKINGS 





large deflections or dimensional changes when sub- 
jected to reasonably low stresses. These qualities are 


important for sealing fluids. 


MANUFACTURING PROCESS 


Most elastomers commonly used in the manufacture 
of packings are handled and processed in about the 


same manner. 


@ Compound Mixing—This is done in an internal 
mixer or an open mill. Mixing softens and reduces 
the “nerve” of the raw elastomer, and thoroughly 
mixes and disperses the various ingredients added to 


the base elastomer. 


@ Stock Preparation—The method used depends 


the finished produ t: 


a. The compound is taken from the mill in slabs 
of varying thicknesses. Uncured pieces of 
stock are then diecut into shapes. 

In another method, the compound is extruded 
through a die of desired shape and cross sec- 
tion. 

In the third method, the mixture is calendered 
through a set of accurate rolls. This pro- 
duces a thin, uniform sheet of uncured 
compound. The calendar is also used to ap- 
ply an even coating of compound to a sheet 
of fabric which can be diecut into shapes. 


@ Molding—The uncured compound is then put 
through a molding operation. This operation cures 
the compound and forms it into the desired shape and 
size. There are three main molding methods: 


a. Compression Molding—tThis is the com- 
monest method for making packings. A slight 
excess of stock is placed in a mold. The mold 
is pressure-closed, and the packing cured at 
the proper pressure and temperature. Fab- 
ric-reinforced packing is made this way. 
Transfer Molding—In this method, stock 
forced into the closed, empty molds, by means 
of a piston and cylinder arrangement. 
Injection Molding—Molds are filled by a 
machine pressurized by a revolving screw. 
Equipment and tooling are expensive, and 
this process is advantageous and economical 
only for high volume production. 


@ Finishing—Excess material, or flash, is trimmed 
from the finished packing. Some articles are trimmed 
by tumbling them in a revolving barrel while they are 
chilllea to brittleness. Other parts are trimmed by dies 
in punch presses. Still others can be trimmed only by 
hand with scissors, the most expensive method of all. 

g can be the costliest step in packing produc- 


COMPOUNDING 


Hundreds of materials go into making elastomers. The 
number of possible compound combinations runs into 


ANALYZE THESE PROPERTIES IN 
SELECTING AN ELASTOMER 


|. Hardness 8. Low temperature 
2. Tensile strength flexibility 
3. Ultimate elongation 9. Tear resistance 
4. Compression set 10. Heat aging resistance 
5. Abrasion resistance 11. Weathering resistance 
6. Flex life 12. Ozone resistance 
7. Resilience and heat 13. Oil and solvent 
build up resistance 


COMMONLY AVAILABLE ELASTOMERS 


a. Natural rubber f. Polysulphide 
b. SBR (or GR-S, g- Polyacrilate 


styrene-butadiene) 
c. Neoprene h. Silicone 
d. Acrylonitrile (Buna N) i. Fluoro-silicone 
e. Butyl j. Fluoro-elastomers 


the thousands. Items that make up a compound are 
classified as follows: 
a. Base elastomer (natural rubber or synthetic 
elastomers ) 
b. Reinforcing pigments (carbon blacks, etc.) 
c. Vulcanizing or curing agents (sulfur, sulfur 
bearing materials, oxidizing systems, metallic 
oxides). 
. Cure accelerators. 
Accelerator activators and retarders. 
Processing aids (peptizers, plasticizers, soften- 
ers). 
Inert fillers. 
Resins (tackifiers, etc.) 
Age resistors (antioxidants, antiozonants, pro- 
tective waxes, heat-aging retardants) 


Compounding an elastomeric compound becomes 
complicated because some materials can perform under 
more than one classification and often act differently 
with one elastomer than with another. 

Elastomer compounding eventually becomes a com- 
promise between the desired properties, processing, 
and cost. One cannot demand an elastomer having an 
arbitrary pair of characteristics because it may be im- 
possible or extremely difficult to produce. For 
example: Buna N, or nitrile compounds, can be made 
to be nonbrittle at —70 F. They can also be made 
highly resistant to oils of low aniline point. But it is 
almost impossible to incorporate both qualities in a 
single compound. 

Properties of elastomeric compounds vary with each 
application. The user of hydraulic packings is seldom 
concerned with weathering resistance. The user of 
insulated wire is interested in weathering resistance as 
well as special properties of specific electrical resist- 


ance, 
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SEAL-FLUID COMPATIBILITY 


The user of hydraulic packings considers resistance 
to oil and solvents most important. When choosing 
elastomers for packings, one must therefore consider 
two factors: the packing compound, and the fluid it 
will seal. Hydraulic fluids usually fall into these cate- 
gories: 


a. Water, with or without additives 
b. Polyglycols 
>. Organic phosphates 
. Silicones 
». Chlorinated hydrocarbons 
Petroleum hydrocarbons (oils) 


The fluid used in a system depends on a combi- 
nation of variables: temperature, pump, cost, etc. The 
elastomers used as the base to produce packings and 
seals depend on a similar set of factors, plus the type 
of fluid used in the hydraulic system. 

Specific conditions vary widely, As a rule, the fol- 
lowing combinations of fluids and sealing materials 
are compatible: 


1. Water—Natural rubber, or SBR elastomer, usually 
agrees with water, or water glycol solutions. Both 
packings are relatively inexpensive. The addition of 
emulsified oil to the water, calls for the use of neo- 
prene or nitrile elastomers. 


2. Polyglycols—They require the same compound 
specifications as water. Nitrile rubber is usually not 
required, but may be used with some glycol systems 
if temperature is not a factor. 


3. Organic Phosphates—Butyl rubber is the seal 
to use, though silicone rubber is also compatible, but 
more expensive. Phosphate fluids vary widely in the 
amounts they make packings swell. For some of these 
fluids there are no outstandingly resistant elastomers. 
Testing is the best solution. 


4. Silicones—These are not commonly used, mainly 
because they are expensive. Nitrile rubber works best 
except at very high temperatures. 


5. Chlorinated Hydrocarbons—None of the com- 
monly used elastomers are satisfactory. Some silicone 
rubbers give fair results. 


6. Petroleum Hydrocarbons—Oil is by far the 
commonest hydraulic fluid. Neoprene is usually satis- 
factory for high aniline point oils. Nitrile rubber is 
required for oils of lower aniline point. Most neoprenes 
probably would be satisfactory down to about a 220 
F aniline point. Below that nitrile rubber is a better 
choice. Lower aniline point oils require elastomers of 
higher acrylonitrile content. 

Some proprietary oils are often blends with addi- 
tives that increase lubricity, thermal stability, de- 
tergency, viscosity index, etc. Often, they totally alter 
the swelling characteristics of the petroleum base, as 
judged by the aniline point. The most reliable criterion 
is then a direct test for swell, using the particular 
elastomer and its intended oil. 
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When an elastomer is said to be oil-resistant, it 
usually means that its compounds will work well in 
the oil. This does not signify a degree of indifference 
or inertness of, say, a glass marble in water. Most 
likely, there will be some swelling, depending on the 
particular compound and oil. This must be taken into 
account in designing the packing. 

Thermal expansion changes the dimensions of elasto- 
meric packings. Remember that they are largely 
organic materials, and will have a thermal coefficient 
of expansion several times that of metals. vv" 


WHAT'S THE MEANING OF 
ANILINE POINT? 


Petroleum oils are not single chemical hy- 
drocarbon compounds, but rather a mixture 
of chemical compounds. They have different 
tendencies to swell elastomers. The so-called 
“aromatic” compounds have the most vigorous 
swelling power. 

The aniline point of an oil is the lowest 
temperature at which equal parts of oil and 
aniline will form a clear solution. 

It so happens that “aromatic” hydrocarbons 
are more compatible with aniline than other 
hydrocarbons, and show a lower aniline point. 
This is an arbitrary but useful laboratory test 
to show the tendency of an oil to swell an 
elastomer. As a guide to what is meant by high 
and low aniline point, remember that the 
standard low-swell ASTM #1 oil has an aniline 
point of 255 F, and the high-swell #3 oil has 
an aniline point of 157 F. 














Two air circuits for press safety 


@ By W. C. THOMPSON, Product Sales Manager, Air Valve and Crown Division 
Hannifin Company, Division Parker-Hannifin Corp., Des Plaines, lil. 


Cyl 2 clutch 












































While retracting, the rod on cylinder 1 actuates valve D. Air 
) 1 starts from a retracted position, flows to the actuator on valve F shifting the valve and re- 
etracts to insert a workpiece into the press. tracting cylinder 2. When cylinder 2 retracts, it engages the 
clutch starting the press stroke. 

As the press slide approaches its UP position at the end of 
the cycle, a cam on the slide actuates valves G and H. Valve C 
Piloted Sequence—Operator actuates and holds foot exhausts air from the actuator on Valve F. Valve F shifts and 

1. Air flows through valve B to the actuator on valve ( clutch cylinder 2 extends. Air also flows through valve H 
C shifts, extending cylinder 1. As cylinder 1 extends, it to the actuator on valve B. Valve B shifts and directs air to 
loes not actuate the cam on valve D but con- the actuator on valve C. Valve C shifts extending cylinder 1, 

tuate the cam valve E. Air flows through and the cycle repeats. 
tuator on valve B. Valve B shifts, exhausting The press will continue to cycle until foot valve A is re- 


C. Valve C shifts, retracting cylinder 1. leased 


Careful sizing of lines and components guarantees safe op- 
eration of this circuit for 2-hand operation of a press. Two 
manual pilot valves must be actuated and held to shift the 
main valve. If either pilot valve is released, it will exhaust all 
air that can be supplied through the other pilot valve and the 


AIR cylinder will retract. Both manual valve exhaust ports must 
be unrestricted. 
j For safe operation of the circuit, the line between the pilot 
A. PPE MER. oma valves must have 50% greater air carrying capacity than the 
seed } line to the main valve actuator and the air lines to the pilot 


ed and clutch control sequences two 


cylinder 2, initially extended, then retracts 


press stroke 
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valves. This prevents the valve from operating on back pressure 
= when only one manual valve is actuated. 
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Make LE ROI your one-stop source 


WESTINGHOUSE unit type '2 
to 1S hp. 17 models: 2 to 71.7 
ctm— S80 to 250 psi 


WESTINGHOUSE single- and two-stage 
compressors are ideal for jobs in the unit 
type class with moderate air demand. 
You get long-lived dependability at low 
first cost. Upkeep is negligible. Units in- 
corporate thermal overload protection, 
positive starting unloader, air cooled deep- 
finned cylinders, and corrosion-resistant 
automatic spring loaded floating valves. 

Crankshaft is ball-bearing mounted for 
stability, and matched V-belt set assures 
balanced drive line wear. Compressors are 
available with horizontal or vertical tank, 
or bed-plate mounting. Load-unload or 
start-stop control is standard. Options in- 
clude dual control, water-cooled aftercool- 
er, and automatic drain valve for receiver. 


LE ROI stationary type 25 to 
100 hp. 4 models: 92 to 450 
cfm at 125 or 175 psi 


LE ROI stationary compressors provide 
economical and flexible air power for your 
heavy industrial jobs. Made in 25, 50, 75, 
and 100 hp sizes, these two-stage units 
can be used as central air supply — or 
you can spot units at various points of 
use, thus minimizing pipe runs and air 
loss. Air-cooling permits indoor and out- 
door use, and compactness conserves space. 

Features like forced-feed lubrication, 
large intercooler, high-speed fan, and bal- 
anced design extend motor and compressor 
life and cut upkeep. You can pick stand- 
ard models with either dual control or 
continuous running load-unload control. 
Option extras include: crankcase oil filter, 
oil pressure safety switch, intake silencers, 
belt and intercooler guards, and water- 
cooled intercooler. 


Ask your Le Roi Distributor for additional 
information. Or send for Bulletin SG-3 cover- 
ing the entire line. Write to Le Roi Division, 
Westinghouse Air Brake Co., Sidney, Ohio. 


LE ROI Division of Westinghouse Air Brake Co. Sidney, Ohio 





You get these benefits... 
prompt delivery 
competitive pricing 


any external mounting to 
meet your requirements 


When you BUY 


Typical of custom designs that can be 
furnished readily from Vickers new 
cylinder facility is this model built with 
extra rigidity and strength at both rod and 
clevis ends to overcome side loadings. 
For added corrosion resistance, stain- 
less steel clevis pins, piston rods, retain- 
ing screws and grease fittings are used. 


Standard Models for Operation to 3000 psi 


= 


Foot (Bracket) 


Mounting Flange Mounting 


(Head End) 


Lug Mounting Double Ended Rod 
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Choose the cylinder “‘outside” that’s best for your installation—Vickers offers you a wide 
selection of standard mountings plus an almost unlimited range of special configurations. 
Alternate rod end threads . . . straight thread port connections . . . extra barrel lengths for 
bearing support . . . are among many available options. 

Working pressures to 3000 psi (non-shock) 

Hard chrome plated, ground and polished, high-strength alloy steel piston rods. 

Large ports hold pressure drop within desirable limits. 

Fast, accurate parts replacement is assured because all cylinders are individually registered, 

Honed barrels of heavy walled seamless tubing minimize friction and wear. 

Cushions can be provided—either head, rod or both ends. 

Your choice of automotive step-cut piston rings for maximum life or low friction “‘T’’ 

rings for applications requiring minimum leakage. Full size cast iron piston for maximum 

bearing support with either type seal. 

Synthetic rubber wiper ring is standard—metallic wipers available. 

Two large wrench flats on rod are standard—additional flats available on request. 


Fully meet JIC specifications. 


New, separate plant facilities—devoted exclusively to the design and manufacture 
of hydraulic cylinders—assure prompt individual attention to your orders. 
Service stocks are maintained at all Vickers warehouses in the U.S. and Canada. 
For more application data and installation dimensions, call or write today for 


Bulletin 60-68 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 « Detroit 32, Michigan 


FOR PROMPT SERVICE CALL: 


DETROIT CINCINNATI INDIANAPOLIS PHILADELPHIA (Area) SAN FRANCISCO (Area) 
TOwnsend 8-0272 MAin 1-1756 CLifford 3-3535 LOwell 6-7900 ATlantic 4-7106 


ATLANTA CLEVELAND LOS ANGELES (Area) PITTSBURGH (Area) SEATTLE 
TRinity 4-0187 2-0837 EVergreen 2-3366 ORegon 8-2503 LOcust 1-3504 MUtual 2-6950 


BIRMINGHAM GRAND RAPIDS MILWAUKEE ROCHESTER ST. LOUIS 
TReemont 1-9531 GLendale 6-1146 UPtown 1-0860 LOcust 2-5384 PArkview 1-4311 


CHICAGO (Area) HOUSTON NEW YORK (Area) ROCKFORD WORCESTER 
POrter 6-2900 JAckson 2-9623 DRexel 6-3500 WOodland 2-0615 SWift 8-3706 


Standard Models for Operation to 3000 psi 


Flange Mounting 
(Rod End) Clevis Mounting 


Trunnion Mounting 
(intermediate Position) 
Extended Tie Rod Trunnion Mounting 
Mounting (Rod End) 
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Hydraulic parts handling 


@ By G. A. CORMIER, Manager, 
Hydraulics Engineering, 
Jones and Lamson Machine Co., Springfield, Vt. 


YDRAULIC cylinders actuate tooling on this single 
spindle, 8” automatic Fay lathe. Forged shell are 
loaded, unloaded, transferred, and chucked hyrau- 


HEADSTOCK CHUCKING CYLINDER, EJECTOR CYLINDER, 
and fingers are sequenced by pressure switches and limit switches. 
When the headstock cylinder opens the 3-jawed chuck, the ejec- 
tor cylinder pushes the fingers holding the finished shell, moving 
it horizontally out of the chuck. Similarly, the ejector pulls back 
the fingers holding the rough shell, moving it into the chuck for 
clamping on the shell’s base. The headstock chucking and ejector 
cylinders are actuated by the same double solenoid-controlled, 
pilot-operated 4-way, 2-position valve. 

A cylinder slides the steadyrest over the shell, supporting the 
shell as it rotates. This leaves the shell's nose exposed for ma- 
chining by tools mounted on the ram. The steadyrest cylinder 
is actuated by a double solenoid-controlled, pilot-operated 4-way, 
2-position valve. The insert shows the fingers holding the shell. 
A 5-gal, hydro-pneumatic accumulator allows the hydraulic sys- 
tem to meet peak demands with a small pump without lag. 
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for an automatic lathe 


lically. An arm and fingers pick the finished shell out 
of the lathe while another arm and fingers sets a rough 
shell into the lathe for machining. The finished shell 
is gently deposited on a conveyor, and the CARRIER 
cylinder moves back the two finger and arm sets into 
position for their next pick-ups. The fingers, arms, and 
carrier are controlled by their own cylinders and 
valves, and their movements are sequenced by limit 
switches. 

The fingers fail-safe hydraulically. A counter-bal- 
ance valve in the finger circuit maintains a back pres- 
sure in the FINGER cylinder’s head end. If pressure 
drops in the rod end while the fingers are opening, 
back pressure keeps them closed and the shell does not 
fall. The counterbalance valve is by-passed while the 


fingers close. The fingers are spring-loaded to close 


AUTOMATIC TRANSFER MECHANISM is actuated by hy- 
draulic cylinders. The arms move down together and the fingers 
pick up a rough and a finished shell. The arms raise, the carrier 























when the finger cylinder extends. Retraction forces the 
fingers open. 

With the fingers loaded and the arms raised, the 
carrier cylinder retracts to move the arms to the un- 
loading position at the front of the lathe. The decelera- 
tion valve slows the carrier during the final portion of 
the forward stroke only. When the deceleration valve 
traps fluid in the carrier cylinder’s head end, the gage 
cushion allows it to escape so the piston can retract 
completely. The deceleration valve is by-passed during 
extension. At the unloading position the arms rotate 
down, the fingers release the finished and rough pieces, 
and the arms rotate up. The carrier moves back with 
the arms ready for the next pick-up. The arms move 
up and down together and the fingers open and close 


at the same time. vvv 


moves toward the front. There they rotate down again, and the 
fingers release the shell. The arms rotate up, and the carrier 
moves back and waits for the next finished shell. 
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CURVE SHOWS PRESSURE DROP for MIL-0-5606 oi! for 


any length 
any flow rate Thr tye ee 


; to calculate the drop for a particular diameter, length, and 
any line diameter 
any oil temperature 


@ By MATTHEW LAWRENCE, Chie/ Hydraulic Engineer, Greer Marine Corp., Catasauqua, Pa. 


RESSURE drop in a line depends upon its di- Expressing velocity in terms of flow, Q in gpm 

ameter and length, flow rate of the oil, and its vis- area, A: 
cosity. Nomographs are available for obtaining pres- 
sure drop if you know the viscosity of the oil, the in- 
side diameter of the line, and the flow rate. For each 
change in temperature, however, the viscosity must 231 x144xQ 
be recalculated. en ith en Oe 
Here is an easy way to set up a graph from which a 
you can find the pressure drop at any temperature for 
a specific oil. A simple calculation will then give the 
drop for any diameter, length, and flow rate. 

[he graph is based upon the Hagen-Poiseuille for- NS 
mula for laminar flow: d2 

pLV 
AP = 0.000668 (1) Substituting equation 2 into equation 1 and letting 


d? diameter be 1 in., length 1 ft., and flow rate 1 gpm: 
where up absolute viscosity, centipoise 


I line length, ft. __ 000668 x A408 x »LQ 
\ velocity, ft/sec. 4 7 * dxd? : 
d inside diameter, inches 


AP = pressure drop, psi ON ee |) 


(2) 
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HYDRECO 


out frontin... 


HYDRAULIC EQUIPMENT 


».. JUST ONE MORE WAY HYDRECO SERVES YOU BETTER! The heart 
of Hydreco is its manufacturing operation. Hydreco’s modern plant 
is equipped with the latest in precision machine tools and quality control 
equipment. Extreme care has been taken in the arrangement of departments 
and machines to assure a fast, smooth flow of material through the 
plant. And the thoroughly modern manufacturing techniques used in assembly 


guarantee dependable, quality products that will perform as rated. 


In short, this new manufacturing operation provides the most efficient 
production facilities and flow for the manufacture of hydraulic equipment. 


It’s one of several ways in which Hydreco serves you better! 


HYDRECO DIVISION 
THE NEW YORK AIR BRAKE ——"@ 
t z0 . MICHIGAN 
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Exclosive Helicoid movement 
provides Sustained Accuracy 
...on the toughest jobs! 


e Helicoid Gages have no gears, no teeth— wear is 
reduced to an absolute minimum. No danger of 
fouling, either—rolling action of cam facing keeps 
contact surface clean. Even when subjected to vio- 
lent pressure pulsations or mechanical vibrations, 
Helicoid Gages stay accurate. Only Helicoid Gages 
provide all these advantages: 





Sustained accuracy—Helicoid movements have 
been tested through 75,000,000 cycles, with vir- 
tually no wear or loss of accuracy. Conventional 
geared gages on the same test became useless after 
only 500,000 cycles. 


Durability— Bourdon tubes won’t stretch, leak or 
crack. Dial faces won’t corrode or chip. 


Wide selection— Gages are available for practically 
any application from tap water to acid. Gages in- 
clude flanged and flangeless, round and square, in 
standard and flush-mounting models. Accessory 
equipment includes gage cocks, needle valves, 
siphons and snubbers. 


NEW! Solid-Front 

Safe-T-Case Gage 
This new Helicoid design diverts 
the force of a burst in a backward 
direction, away from the operator. | 
The force escapes by deforming the = 
back cover plate, 
which can then be re- 
placed inexpensively. 


& € Write for Catalog DH-65 for details 


on the complete line of Helicoid Gages 


[marco exee 1] 
i 


Distributed in Canada by Upton, Bradeen & James, Lid 


Quebec, Montreal, Ottawa, Toronto, Hamilton, Windsor, Winnipeg, Edmonton, Vancouver 


HELICOID GAGES *<° 


Helicoid Gage Division «American Chain & Cable Company, Inc. 
929-H Connecticut Ave., Bridgeport 2, Conn. 
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CALCULATE PRESSURE DROP FAST 





To find absolute viscosity and develop a graph of 
pressure drop, take SSU values at 10 or 20 degree 
intervals in the temperature range that the oil will en- 
counter. Convert these SSU values to centipoise with 
equation 4: 


135 
Bb S| 0.22 x SSU = 
SSU 
specific gravity of the oil at the 
temperature being calculated. 
Determine the centipoise value at each temperature 
interval and insert the value in the equation 3 to find 
each pressure drop. 
Example: A MIL-0-5606 oil to be plotted between 
0 F and 100 F, the data would be: 


where: S - 


Temp. F AP/ft/gpm in.ID 


0 620 0.89 0.120 0.0328 
20 340 885 .067 .0183 
Ww 205 88 .038 .0104 
60 138 875 .025 .00683 
80 105 872 O19 .00520 

100 76 87 013 00355 


SSU } S_ w x 0,0002725 


Then plot a pressure drop vs. temperature curve, as 
shown, for the oil. This curve represents pressure drop 
through a l-inch line, 1-ft long, carrying a specific 
oil at 1 gpm. 

To determine the drop for this oil through a specific 
line of diameter d, length L, with flow rate Q, insert 
these values in equation 5: 

QL 
AP > x AP from graph .... (5) 

With values from the curve and equation 5, a hy- 
draulic circuit can be quickly analyzed for pressure 
drop through changes in line size and length, vari- 
ations in flow, and temperature conditions. 

If your hydraulic design involves dealing with vari- 
ous oils, plot them all on the same graph. This will 
give you a picture of the relative pressure drop for 
each oil at the various conditions in the system being 


designed. vvv 





PLAN TO ATTEND 


1961 DESIGN ENGINEERING SHOW 
Cobo Hall, Detroit 
May 22-25 


ASTME TOOL EXPOSITION 
Coliseum, New York 
May 22-26 


Over 80 companies manufacturing fluid power 
products will be represented in these two shows. 
Latest developments in hydraulic and pneumatic 
components will be displayed. Don't miss HY- 
DRAULICS & PNEUMATICS’ show feature in 
the May issue, Fluid Power Components .. . 
how far have we come? . where are we 
going? \t surveys user opinion, forecasts de- 
velopment trends. 
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Bringing 
the Bomarc 
launcher 
up to date 


e By ROBERT EDSON, 

Senior Design Engineer. 

Ordnance Division, 

Food Machinery and Chemical Corp 
San Jose, Calif 


Background: Improved reliabil- 
ity, shorter cycle time, and lower 
costs resulted from the redesign 
of the Bomarc portable hydraulic 
power skid and launcher-erector. 
Engineers of Food Machinery & 
Chemical Corp., under the guid- 
ance of Boeing engineers, designed 
and manufactured the prototype 
units to make them compatible 
with the solid fuel Bomarc 1M99B 
missile and shelter, a revision of 
Bomare A. Shorter cycle times 
made missile erection and firing 
faster, and speeded shelter open- 
ing and closing. 
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¢. ~— Nose clamp 


XPERIENCE with the Bomarc 

A launcher-erector and _ skid 
(See Hyprautics & PNEUMATICS, 
September, 1959, page 88.) in- 
dicated that the many hand shut- 
off valves throughout the system 
were not required. Therefore, the 
B version left them out, realizing 
a considerable savings. 

Solenoid-operated, isolating 
valves of the roof and launcher 
accumulator systems were also 
eliminated, because charging of 
one or the other of the roof or 
launcher accumulator banks is un- 
necessary. The pump now charges 
both accumulator banks simultane- 
ously. There are three accumula- 
tors in the roof actuation supply 
bank. Nine accumulators are in 
the launcher actuation supply 
bank. 


Sequencing of the nose clamp, 


— . Wind restraint 
orms 


carriage-to-boom lock, and car- 
riage to-base lock cylinders was 
not required for the Bomare B, so 
these cylinders on the launcher 
erector were fitted with common 
supply and return lines. This elimi- 
nated two control valves. The car- 
riage-to-boom lock, on the top side 
of the boom, locks the boom and 
carriage together when raising the 
missile, or brings the carriage 
back to the horizontal position of 
the boom for reloading. The car- 
riage-to-base lock, locks the car- 
riage in firing position after the 
boom raises the carriage and mis- 


sile. 


@ Gooseneck Piping Hard To 
Fabricate—A 3-in. gooseneck re- 
turn pipeline had two check valves 
to control return and suction flow 
of the erection cylinder and re- 





A 
POSITIVE 
SEAL 
WITH 
GREAT 
STABILITY 


Precision 0’ R 


For Refrigeration Service 


SERVICE — PRECISION “O” RING Compound 2337-a new 
development — seals effectively against freon or freon and 


oil combination in refrigerators and air conditioning units. 


APPLICATION=For use in couplings, compressors, 


valves, etc., as either static or dynamic seals. 


CHARACTERISTICS — Temperature stability, no shrinkage, 
positive volume increase in freon or freon and oil mixtures 


assure sealing and extended service life. 


Other related new Precision “O” Rings are now giving low 
cost, trouble-free service in beverage, food and chemical 
fields 


Sealing reliability for your product is as close as your 
phone. Our creative engineering service will help you 
obtain the right product design and will assure the right 
“O” Ring for it. Call for the services of a Precision engi- 


neer today 


recision Rubber Products 
Corporation ¢ ©” Ring and Dyna-seal Specialist 


Dept. 1, Oakridge Drive, Dayton 17, Ohio Conodian plant at: Ste. Tharése de Blainville, Québec 


94 


Circle 115 on Reader Service Card 











BOMARC LAUNCHER 





turn flow from the roof actuating 
cylinders. The gooseneck was hard 
to fabricate because of critical off- 
set dimensions. Leak-tight joints 
were hard to achieve. A special 
shuttle valve was designed which 
simplified the suction and return 
flows of the hydraulic system. 

This shuttle valve has two iden- 
tical poppets. Each poppet has a 
special, molded, synthetic rubber 
seal bonded to its nose. These soft 
seat poppets, preloaded by a com- 
mon spring between them, con- 
trol the return flows and direct 
the suction flow. 

The shuttle valve is bolted di- 
rectly to a removable section of 
the reservoir cover. The diffuser 
assembly and the suction piping, 
including a strainer and check 
valve, connect to the bottom of 
the shuttle valve. The shuttle 
valve poppet spring is preloaded 
to 20 psi cracking pressure. This 
is necessary because experience 
showed the roof hydraulic system 
mounted in the roof of the shelter 
slowly drains itself because of in- 
herent leakage of the control 
valve. 


e Oil From Tank Saves Ac- 
cumulator Energy—tThe switch- 
over valve and its pilot valve are 
shown ready to start the launcher 
erection cycle. Pressure in the 
erection cylinder has decayed. 
When released, oil flows from the 
accumulators to the rod end of 
the cylinder, and pilot pressure 
to the switchover valve shifts its 
spool against the spring return. 
This opens the suction/return line 
to the cylinder’s head end. The 
lower line is Llocked and the pilot 
valve is not energized. The boom 
raises to vertical. 

The boom down signal ener- 
gizes the pilot valve’s solenoid and 
pilot pressure assists the switch- 
over valve’s return spring and 
shifts it more positively. This is 
a fail safe feature. The boom low- 
ers slightly and contacts a limit 
switch which de-energizes the 
pilot valve. The boom then falls 
of its own weight, and pressure 
rises in the rod end of the cylin- 
der. This pressure shifts the 
switchover spool to its erect posi- 
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BOMARC A HYDRAULIC SKID is much larger and more com- 
plicated than the redesigned, portable B skid. The gooseneck and 
suction return piping has been replaced by a shuttle valve 
mounted directly on the reservoir. The new pump and motor are 
smaller. The A accumulators are vertical. 


POWER SUPPLY FOR COMPLETE FUNCTIONING of the 
shelter and the launcher-erector comes from the portable hy- 
draulic skid. Twelve accumulators are manifolded to a drilled, 


BOMARC B HYDRAULIC SKID has a low silhouette because 
its accumulators are mounted horizontally. Manifold mounting 
of B's control valves, pressure switches, and accumulators re- 
duces length of lines and the number of fittings and increases 
overall efficiency. 


NOSE CLAMP ARMS at the top of the boom encircle the mis- 
sile, holding it firmly for raising and lowering. The single cylinder 
actuates an over-center linkage which moves the two arms in 


steel block manifold. 


tion. This again blocks the lower 
line and opens the suction/return 
line. Supplying oil directly from 
the tank to the head end of the 
cylinder conserves fluid stored in 
the launcher accumulators. When 
the boom reaches horizontal, pres- 
sure drops in the rod end and the 
switchover valve returns to ready 
position. 


e@ Valve Mounted on Cylinder 
-To eliminate troublesome 2-in. 
piping to the main erection cylin- 
der, a pipe-threaded restrictor 
valve was redesigned to mount 
directly on the rod end of the 
erection cylinder. Hose connects 
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unison. 


the outlet of the valve to the 
valve manifold on the hydraulic 
skid. Orifice size for this valve 
was determined from a prototype 
to give the desired flow control 
when the erector boom lowers. 
Mounting the valve on the cylin- 
der also improved the fail-safe 
characteristics of the hydraulic 
system because it eliminated the 
chance of line breakage at the 
cylinder. 

The loading valve raises the 
boom slightly for loading the mis- 
sile onto the boom. After the mis- 
sile is loaded, the boom is released 
hydraulically to return to the 
horizontal ready position. This 


loading valve has fixed orifices 
to control speed of boom raise and 
lower. It also directs leakage from 
the main valves controlling the 
launcher boom movements. Sev- 
eral times on the A program an 
empty boom had been raised from 
the horizontal position due to leak- 
age when the system was left pres- 
surized. 

Bomarc B changes permitted re- 
moval of the boom extension with 
its chilled water and monitor plug 
disconnects. This contributed to 
improved reliability and economy. 
@ One Cylinder Moves Arms 
—The nose clamp arms were pre- 
viously actuated by two cylinders, 
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CIRCUIT DIAGRAM shows the launcher 
subsystems with their cylinders 
together. Actually all 
nders and a valves are at 
the boom, and most of the 
valves and the power unit are mounted 
n the skid. Components on the skid 
not shown on the diagram are the con- 


erector 


ana vaives ciose 


th y few 


tached to 


trol valves for the roof hydraulic system 
and 


not shown 


and four pressure switches two 


gages drain lines 
drain directly into the 
through the shuttle valve. 


Valve 


reservoir, not 


one for each arm. As would be 
expected, the arms did not move 
in unison because of varying fric- 
tion. The design was changed to 
a single cylinder with an over- 
center linkage, so the two arms 
will move together. The pivoting 
arrangement of this nose clamp 
permits it to swing down for load- 
ing a missile. 

Bomare A hydraulic lines were 


mounted on the topside of the 
boom just under the missile. The 
number of hydraulic lines on the 
B boom were reduced because the 
chilled water lines were elimi- 
nated and because the nose clamp, 
boom-to-carriage lock and car- 
riage-to-base lock cylinders were 
combined with common supply 
and return lines. In addition, they 
were located inside the boom for 
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Where on earth...or in outer space...do you need the 
precision of Tactair valves? Like you, our interest is focused on missiles, 


space vehicles and GSE. As perfectionists, we seek to design the finest hydraulic or pneumatic 
components available anywhere. What is more, we are able to reproduce precision in any 
quantity. Possibly your particular valve problem can be solved with a modification of an ex- 
isting Tactair design. Perhaps it calls for new development. Either way, we would like to talk 
to you about it and we make two promises. One, each job we do is done on a personalized 
basis: engineers working with engineers. Two, every job is backed by our warranty of respon- 
sibility. Both have been Tactair policy for 20 years. We can start with your valve problem 
tomorrow, if you wil! tell us what you are looking for today. Tactair Valve Division, Aircraft 
Products Company, Bridgeport, Pa. BRoadway 5-1000. 

CONTROL, SELECT, BRAKE, RESTRICT, CHECK... with TACTAI R 


AIRCRAFT PRODUCTS CO. 














GjoucH TON HYDRAULIC FLUIDS 


Important differences 
in fire-resistant fluids 


Unlike petroleum oils, fire-resistant fluids 
have markedly different chemical prop- 
erties which should be carefully con- 
sidered before making a final selection. 

To simplify this selection, we show 
here some of the variables—and limita- 
tions—of the three major fire-resistant 
types. Houghton is uniquely qualified 
for this unbiased analysis since we favor 
no one type over another. We make 
them all—and a full range of hydraulic 


packings as well 


1. Water-Glycol Fluids 

These fluids contain water, glycol and 
a thickener. They provide the highest 
degree of fire protection. They are also 
compatible with the widest range of 
packing materials including those com- 
monly used with petroleum oils. They 
should only be used, however, in systems 
operating at reservoir temperatures 
below | 50°F. 
Houghto-Safe 200 and 


600 Series are of this type and enjoy top 


Houghton’'s 


acceptance and use by the armed ser- 
vices, as well as general industry. This 
wide-spread usage is due to important 
additives that provide extra anti-wear, 
rust inhibiting, anti-foam and metal 
deactivator properties to improve per- 


formance and increase pump life. 


2. Phosphate-Ester Fluids 
Fluids of this type are composed of 
straight phosphate esters and may con- 
tain small amounts of additives. These 
fluids can be used over the widest range 


j 


of hydraulic pressures; they provide 


maximum lubricity for heavy bearing 


loads, and will stand up where ambient 


temperatures exceed 150°F. Packings 


used with these fluids must be Butyl, 
Butyl-Fabric or Polysulphide-impreg- 
itea Leather. 


Houghton’s Houghto-Safe 1000 Series 


ire phosphate-ester fluids specially se- 


lected and compounded with additives to 
improve wear and rust resistance and 
add other proven operating benefits. 
Here again, Houghto-Safe 1000 Series 
has earned acceptance and is used on 
many military and space projects, as 
well as many of industry's toughest 


applications. 


3. Emulsion Fluids 
These fluids are either emulsions of 
water-in-oil (non-ionic) or oil-in-water 
(anionic). The following statements per- 
tain to the water-in-oil type which are 
most widely used in industrial hydraulic 


systems. 


Since these fluids are made of water 
and petroleum, they are compatible 
with standard Buna N rubber packings. 
They are also the lowest cost of all fire- 
resistant fluids. Their fire resistance is 
also the lowest of all three types; they 
should be used only in areas requiring a 
moderately safe fluid. The operating 
pressures of these fluids is generally 
limited to under 1000 psi. 

Houghto-Safe 5000 Series designates 
Houghton’s emulsion type fluid. It is a 
water-in-oil (non-ionic) fluid not affected 
by water hardness. Special additives are 
used to provide stability of the emulsion 
and to increase lubricity. 


COMPARISON OF HYDRAULIC FLUIDS 





Viscosity 
Fluid 
Type 


a ——}-- ——_—__— —} 


Emulsion 


Fluids Fair 





Water- 
Glycol 
Fluids 


Very 
Good 


Phosphate- 
Ester 


Good 
Fluids | 


Poor 








Temperature Fire 
Characteristics | Resistance 


Excellent 


Max. Fluid 
Lubricity | Temp. °F. 


al ene 





Foi See 
mad Note 
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See 
Note 





Very See 
Good Note 














NOTE:—The Joint Industry Conference (JIC) Hydraulic Standards recommends 
the following where systems are operated continuously. 
1. For water base fire-resistant fluids, the temperature of the fluid should be 
controlled so as not to exceed 120°F. at the pump inlet. 
2. For other fluids, including petroleum oil, the temperature of the fluid 
should be controlled so as not to exceed 130°F. at the pump inlet. 
For unusual system conditions where it is impossible to adhere to these 
reservoir temperature levels, the Houghton representative should be consulted. 








For detailed information booklet describing all types of fire-resistant fluids, 
or help in selection, call your Houghton representative or write: E. F. 
Houghton & Co., 303 W. Lehigh Avenue, Philadelphia 33, Pa. 
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protection. These lines are easily 
installed and serviced because the 
lightening holes in the boom side 
plates provide access. 


e@ Hose Replaces Swivel Joints 

\ 3-in., low pressure hose re- 
places the 3-in., main cylinder, 
return and suction pipe which had 
swivel and ball joints. This sim- 
plified the plumbing and reduced 
its cost. 

The missile, when placed in po- 
sition on the launcher boom, me- 
chanically actuates the release 
valve. This blocks the oil supply 
to the four, wind restraint arm 
cylinders and opens the return 
from the cylinders to tank. This 
allows the cylinder return springs 
to lock the arms. 

[he arms normally release 
when the fired missile mechani- 
cally shifts the spool of the re- 
lease valve. When released, these 
arms swing out and away from 
the missile to avoid interfering 
with the missile flight. Accidental 
release of the wind restraint arms 
could be dangerous to ground per- 


solenoi 


® Highly resistant to moisture. 


® Shock mounted for longer service life. 


sonnel or could cancel a missile 
firing. Pressure surges in the re- 
turn lines during other functions 
could actuate the cylinders and 
release the arms. This was cor- 
rected by adding a check valve 
with l-psi cracking pressure in 
the return line. The low cracking 
pressure was needed because the 
four small, arm-release cylinders 
are spring-return, single-acting. 


e Reducing Hydraulic Skid 
Height—The B shelter was 
changed to have a pit in the floor 
under the launcher for the hy- 
draulic skid. Therefore, the skid 
was completely redesigned to have 
a low silhouette to clear the floor 
grating for easy maintenance, 
and efficiency. 

Valve manifolds for separate 
roof and launcher systems were 
combined into one steel block, 
drilled manifold. This seven-valve 
manifold greatly reduces the 
amount of tubing and fittings and 
simplified maintenance. 

The twelve, 10-gal accumulators 
on the skid, would normally re- 


quire complicated pipe headers. 
They were mounted horizontally 
to a drilled, steel block manifold. 
This reduces skid height and 
shortens supply lines to increase 
efficiency. 

Testing of a prototype B unit 
by Boeing showed that return 
flow rates into the reservoir were 
high enough to create great tur- 
bulence. It prevented contami- 
nants from settling and trapped 
air in the fluid. To remedy this, 
a diffuser was added to the reser- 
voir return line. 

To reduce the electrical load 
at the missile base a smaller hy- 
draulic pump and electric motor 
are used. The smaller pump re- 
fills the accumulators after a fir- 
ing while a new missile is being 
loaded. 

The new Bomarc B skid is much 
more compact. Hydraulic lines 
are fewer and shorter. There are 
fewer fittings, and pipe threads 
have been eliminated. Possible 
leakage and line losses are re- 
duced, and overall efficiency has 
been increased. vee 





Striker plate of 
non-magnetic stain- 
less steel. 


® Develop 2 to 30 pounds push or pull. 


® Available in AC or DC models. 
® Compactly designed from the best, top 


quality materials. 


Highly efficient 
silicon steel 
laminations. 


® Giants or tiny miniatures, multi-million 


cycle performance. 


A model for your every need. Special solenoids 
may be engineered to suit special applications. 


——— 


EAA SRONNE 


High flow-point 
molded nylon 
bobbin, wound with 
heavy Nyclad insu- 
lated magnet wire. 


Tempered steel spring 


absorbs vibration, 
holds assembly firmly 
in alignment. 


Hardened beryllium 
copper plunger guide 


reduces friction 
and wear. 


Shock absorbing bumpers cushion the stroke, 
assure longer service. 


OMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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Pressure switch 
cycles plywood press 


@ By E. H. MERRITT, President 
Ericsson Merritt, Inc. 
Lockport, New York 


HE PLATEN on this ply wood 

redrying press lowers by grav- 
ity. When it reaches the work a 
pressure switch closes to start high 
force pressing during lowering. A 
restrictor valve in the line from 
the rod end of the lowering cyl- 
inders keeps enough pressure in 
the line to keep the pressure 
switch contacts open. When the 
platen reaches the work and flow 
stops, pressure in this line drops, 
closing the pressure switch con- 
tacts and starting the pressing cy- 
cle. 

Eight, 8-in. bore cylinders 
mount on each side of the press 
platen. Only 4 of these cylinders 





FOUR CYLINDERS 
with rod ends connected 
to the directional con- 
trol valve, raise the 
press platen and retract 
the other 12 cylinders. 
Fluid from their head 
ends discharge to tank 
through pilot-operated, 
prefill check valves. Lift- 
ing pressure holds the 
check valves open so all 
fluid need not flow to 
tank through the direc- 
tional valve. 
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... EVERY DAY 
IN THE YEAR! 


This husky self-contained power unit combines 
true economy with tremendous efficiency to 
power cylinders, chucks, clamping devices and 
many other hydraulic machines. 

Teamed up with Logan’s “Super-matic” cyl- 
inder, this unit can generate thousands of pounds 
of pressure and maintain a steady, trouble-free 
operation month after month—at top produc- 


tion speeds. If you would like additional infor- 
mation about this compact power unit, or any 
of Logan’s other products, just fill in and mail 
the coupon below. 
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AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 





Logansport Machine Co., Inc. * 


— 100-1 AIR CYLINDERS — 200-1 HYD. POWER UNITS 
—200-2 ROTOCAST HYD. CYLS. 
—200-3 750 SERIES HYD. CYLS. 
200-4 and 200-7 HYD. VALVES 
— 200-6 SUPER-MATIC CYLS. 
__ABC BOOKLET 

—__CIRCUIT RIDER 

— CALCULATOR 

—FACTS OF LIFE 


100-2 MILL-TYPE AIR CYLS. 
~ 100-3 AIR-DRAULIC CYLS 
~100-4 AIR VALVES 

~_100-5 LOGANSQUARE CYLS 
100-6 ULTRAMATION CYLS. 
~ 100-7 SUB-PLATE AIR VALVE 
—_300-1 CHUCKS 

—~300-2 PRESSES 





700 Center Avenue, Logansport, Indiana 
Please send copy of catalog 
NAME 

TITLE 

COMPANY 


PRESB a xxccecccencsecssrnee 


MINIATURE! 
Vie HP Oel-€e44 motor 


COMPRESSOR AND VACUUM PUMPS 


A dependable source of oil-free compressed air in a unit 
that fits in the palm of your hand! BaG 1/12 H.P. Oil-less 
Air Compressors and Vacuum Pumps have infinite applica- 
tions for process agitation, instrument control and motive 
power 


Free air delivered by this compressor far exceeds that of 
iny current design of the same horsepower. It is capable of 
continuous operation at pressures up to 65 psi. 


No chance of oil-spoiled work—not a drop of oil can be 
found in this compact, lightweight compressor. Motor and 
compressor are permanently grease-packed...carbon- 
graphite piston rings and skirts operate for years without 
injury to the cylinder walls. Since the cylinders are not oil 
lubricated, air is always oil-free—no oil separator needed — 
no costly lubrication maintenance. 


er 7 7 —— T 1 


BaG Oil-less Compressors 
| 


are available in 58 models — 4 


send for literature. 


MODEL LV 


VACUUM PUMP PERFORMANCE 
VACUUM- INCHES OF Hg 


MODEL LC 
AVERAGE FREE AIR DELIVERY AT VARIOUS PRESSURES 
T T T T T T T T T ee 


| 


| | 
| 
| 
+ 4 


CFM-FREE AIR 
CFM-FREE AIR 


7 
J 


T 


AIR COMPRESSORS 


BELL a GOSSETT COMPANY 
Dept. GO-66, Morton Grove, Illinois 
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PRESSURE SWITCH 





retract the platen and hold it up. Rod ends of the other 
12 cylinders are never under system pressure. 


@ Solenoid-Valve Control—The cycle starts by 
shifting the solenoid valve to raise the platen. Flow 
from the accumulator combines with pump output to 
retract the four lifting cylinders. As the lifting cyl- 
inders raise the platen, a pilot line holds two check 
valves open to pass fluid to tank, so that all discharge 
fluid need not flow through the directional valve. 


CALIBRATED RELIEF VALVE indicates valve setting in psi. 
It allows the operator to change relief setting quickly. The long 
pointer and fine threads on the spring adjusting screw give 
accurate pressure readings. 


When the press is loaded with plywood veneer, the 
control valve is de-energized. It shifts to its center 
down position, and the platen drops at a speed con- 
trolled by the restrictor valve. When the platen comes 
to rest on the veneer, the pressure switch contacts close, 
shifting the control valve to press position. This applies 
pump and accumulator output to the head ends of all 
16 cylinders. Pressure builds up to the setting of the 
relief valve. An electrical timer times out to shift the 
control valve and retract the platen. 


@ Calibrated Relief Valve—Press force is varied 
by a special relief valve with a handwheel adjustment. 
The valve has a pointer and a dial calibrated in psi. 
They tell the operator the pressure at which the sys- 
tem is operating. The relief valve discharges through a 
heat exchanger to tank. vvv 
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MECHANICALS 
LEATHERS 


in Design 
Engineering 


Garlock Mechanical Leathers are naturally tougher, offer 
design advantages not found in other packing materials. 


Compare the natural sealing ability of 
leather packings with various different 
materials. You'll find a great many 
advantages not possessed by other 
well-known types of packings. 


In designing hydraulic-pneumatic 
equipment, you can—for example 
benefit from these fine features of 
leather packings: 
e low coefficient of friction— less than 
half of rubber 
tensile strength—3000 to 3500 p.s.i. 
e do not score or abraid——will polish 
metal surfaces 
temperature range from —320°F to 
+200°F 
can be stored indefinitely— exceed 
government specifications for shelf 
life 
pressure range from vacuum to 
100,000 p.s.i. 


Oil (high or low aniline), water or water- 
oil emulsion, air or gases, fire-resistant 
phosphate ester fluids and PH Range 
from 3 to 8 will not harm Garlock 
leather packings. 

In any of three leather tannages 
BITAN*, Chrome, or Oak—Garlock 
can furnish all shapes, sizes, materials 
and designs of leather packings for 
hydraulic use. They’re made in a mod- 
ern packing plant which maintains 
highest standards of quality. Molded 
Cups, “U” Packings, ‘“‘V’’ Packings, 
Washers, Gaskets, Dises, Flange or 
Hat Packings are some of the more 
commonly specified types. Sizes range 
from 1%” O.D. leather washers for 
needle valves to 99” O.D. “‘U”’ Pack- 
ings for heavy duty hydraulic service. 


For more information contact your Gar- 
lock representative at the nearest of 
our 26 sales offices and warehouses 
throughout the U. S. and Canada. Or, 
write for Catalog AD-186, Garlock 
Inc., Palmyra, N. Y. 


GA RL O 
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Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company. 

Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*Registered Trademark 
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yy SERIES 72 
These servovalves are 
normally used in closed loop 
position, velocity and 

force systems to provide 
precise fast response 

control at high power levels 
Designed specifically for 
industrial use, the Series 72 
servovaives embody ten years 
of MOOG experience 

as the leading supplier of 


two-stage servovalves. 


INDUSTRIAL DIVISION 


FEATURES: 


INTERNAL MECHANICAL FEEDBACK ... provides high 
spool driving force with attendant performance and 
reliability advantages. 

RUGGED FORGED STEEL BODY... designed to per- 
form in the industrial environment. 


REPLACEABLE PILOT STAGE FILTER .. . affords added 
protection and permits field servicing. 


SEPARATE PILOT SUPPLY PORT (Optional) . . . offers 
greater flexibility in design of hydraulic power system. 
COMPLETELY SYMMETRICAL DESIGN .. . minimizes 
null shift with pressure and temperature 


AVAILABLE FROM STOCK... in flow ratings of 25, 40 
and 60 GPM pressure. 


MOOG SERVOCONTROLS, INC. INDUSTRIAL DIVISION easy aurora, n. y. 
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AEROSPACE SECTION 


Fluid Systems For Flight and Ground Support 


EDITORIAL 
ADVISORY BOARD 


Charles H. Cannon 
Lockheed Aircraft Corp. 


H. G. Conway 
Short Bros. & Harland Ltd 


Howard D. Davis 
Convair Astronautics 


Kenneth W. Dubois 
Douglas Aircraft Co. 


Grady Gilder, Jr. 
Chance Vought, Inc. 


William E. Mayhew 
Republic Aviation Corp. 
Ralph E. Middleton 
Lockheed Aircraft Corp. 


E. T. Raymond 
Boeing Airplane Co. 


John W. Ruttle, Jr. 
The Martin Co. 


W. F. Talbot 
Northrop Aircraft, Inc. 


Frank Miadinich 
Grumman Aircraft 
Engineering Corp. 





Tester Accurate to 0.02% 
{ precision deadweight tester in Douglas Aircraft’s newly 
opened engineering measurement standards laboratory at Santa 
Monica, measures hydraulic pressure to an accuracy of 0.02% 
from 100 to 12,000 psi. This primary standards laboratory is 
second in calibration facilities only to the National Bureau 
of Standards in the fields of fluid pressures, microwave trans- 


mission. and a-c and d-c measurement. 


Hydraulic Guidance Controls for Skybolt 

Hydraulic power will muscle the guidance controls of Sky- 
bolt, U. S. air-launched ballistic missile due to be operational 
in 1964 

At a computer-designated launch point, up to 1000 miles 
from target, the missile is dropped from the carrier plane. Then 
the missile’s first stage rocket fires and drives it ahead of 
the plane. Thrust controls, presumably hydraulic, tilt the mis- 
sile up and into its ballistic arc. Burnout and separation of the 
first stage is followed by ignition of the second stage rocket. 
It gives the ballistic warhead its ultimate speed and, under 
hydraulic control of thrust angles, provides the final computer- 
dictated angle of are and heading for the warhead’s trajectory 
following second stage burnout and separation. 

Design of the hydraulic controls and components is classified. 

At the first briefing on the Skybolt program, Douglas Air- 
craft Co., the prime contractor, gave its assurance that the mis- 
sile will use only “existing aircraft equipment” indicating use 
of hydraulic gear, proof-tested in existing missiles. 


Kearfott Awarded Hydraulic Contract For 
Pershing Missile 
\ $1.3 million production contract has been awarded to 
Kearfott Div., General Precision, Inc. by The Martin Co., Or- 
lando, for hydraulic control systems in the Army’s newest mis- 
sile, the Pershing. These self-contained control systems consist 
primarily of a high performance, electrohydraulic servovalve, 
an integral electric motor pump, a pressurized sump, and two 
synchronized rotary output shafts. The control modules plug in 
to the missile and require only electrical connection to the 
missile’s power supply and guidance system. Designed for long 
term storage in the field with no degradation of performance, 
the plug-in feature permits fast field replacement of the entire 
hydraulic package without critical alignment or extensive in- 
terconnection. vvv 


For more news about fluid systems see page 115 



































Hydraulic pump 


A TYPICAL H‘DRAULIC APS 
might employ a high-pressure piston 
pump driven from the engine shaft, octuotor 

a piston motor driving an alternator 

to supply electrical power, and 

umerous rotary and linear hydraulic Constent speed,“ 
actuators located throughout the air- orive 

raft wherever remote power is re- 

quired. Together with connecting hy- 

draulic lines and control valves, these 

nake up the accessory power system 


Lending gear 


APS Efficiency— 
how it affects weight 


@ By W. S. BOBIER, Chie/ Engineer, Aero Hydraulics Div., Vickers Incorporated 


There are large hidden weight penalties associated 
with the use of inefficient primary components 

im an accessory power sy stem. The excess weight is 
prin ipally the extra fuel to power the APS and the 
ureater weight of the cooling system. A compromise in 
hydraulic pump and motor efficiency for the sake of 


lower costs is literally penny wise and pound foolish. 


Contro/ surface 
octuotors 


Contro/ surface 
octuotors 


— "RE designing the accessury 
power supply, requiring a con- 
tinuous output of 50 hp, for a 
Mach-2 fighter. It will be hydrau- 
lic because studies have shown 
that a hydraulic system generally 
makes the lighter APS. You've 
selected lines, valves, and actuators 
for a minimum weight. Modest 
errors in their selection will have 
only a small effect on overall sys- 
tem weight. This is not true for the 
selection of hydraulic pumps and 
motors. Will you save weight if 
you select ‘ower weight, lower ef- 
ficiency pumps and motors? Does 
the efficiency of a pump or motor 
have a far-reaching effect on the 
total weight chargeable to the 
APS? 


@ Heavier Indirect Weight 
Realistically, the APS should be 
charged not only with the direct 
weight of its components, but also 
with the weight of the fuel to 
power the APS, and with that of 
the equipment required to dissi- 
pate the heat developed in the sys- 
tem. These latter items may exceed 
the total weight of all other APS 
components. Low-efficiency pumps 
and motors increase both the 
power and cooling requirements, 
and require additional weight for 
their support equipment. 

To demonstrate this, we shall 
determine the weight of the APS 
system for a hypothetical, Mach-2 
aircraft at various pump and 
motor efficiencies. Although this 
discussion deals with accessory 
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power systems applied to manned 
vehicles, such systems also are 
used extensively on guided mis- 
siles. 

Here are the parameters: As- 
sume the in-flight ambient tem- 
perature around all hydraulic lines 
and equipment is 250 F, and a 
water boil-off, cooling system is 
used. Other cooling systems can 
be used just as successfully under 
these conditions, but the water 
hoil-off system was selected for 
this analysis because its effects on 
gross weight are directly predict- 
able. With a ram-air cooling sys- 
tem, for example, a large part of 
the excess weight is associated 
with overcoming the drag and 
momentum loss caused by the heat 
exchanger. A water boil-off system 
is little more than a tank for 
storing water. The water is evapo- 
rated from a_ heat exchanger 
and exhausted to atmosphere. The 
heat of vaporization is then the 
heat sink for cooling the hydraulic 
fluid. 

The hydraulic circuit and cool- 
ing system are shown in Figure 1. 
For convenience in calculation, 
it is assumed that the water supply 
for heat removal is pre-cooled and 
stored in an insulated container, so 
that it flows into the heat exchang- 
er as a liquid at 212 F. The APS 
requires a 25-gpm, 3000-psi pump. 
The full-pressure pump output is 
used as follows: 

12.50 gpm input to alternator 

drive motor 

gpm average input to 
flight control system 
gpm reserve flow for 
maximum flight control 
power load 


@ Calculate Fuel and Cooling 
Needs—wWe can now calculate the 
weight chargeable to the APS. This 
includes its own weight, the fuel to 
power the system, and the cooling 
equipment for dissipating the ex- 
cess heat. Since the weights of the 
hydraulic components themselves 
in the APS are relatively fixed, the 
principal calculation will be for 
the fuel and cooling requirements. 

What primary factor determines 
the fuel and cooling needs of the 
APS? The efficiencies of the pump 
and alternator drive motor. There 
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are many pumps and motors avail- 
able with a wide range of ef- 
ficiencies. For this reason, pump 
efficiencies from 92% to 50% and 
motor efficiencies from 92% to 
80% will be investigated. Assume 
motor efficiency equal to the pump 
efficiency, or 80%, whichever is 
greater. While the designer might 
select a pump of less than 80% ef- 
ficiency for weight-saving or cost 
reasons, an alternator drive motor 
of less than 80% efficiency would 
be completely impractical. 


e@ Calculate Heat Balance 
Compute all heat inputs to the hy- 
draulic system and all heat losses. 
Then subtract the losses from the 
inputs to determine cooling re- 
quirements. The heat inputs con- 
sist of: 


@ Pump inefficiency 

e@ Alternator drive motor inefficiency 
e@ Fluid friction in hydraulic lines 

e Energy dissipation across flight 


control valves 


The principal heat loss from the 
APS is that flowing from the hy- 
draulic lines to their surroundings. 

At an operating temperature of 
400 F, the hydraulic fluid has the 


following properties: 
uw = 1.9 x 10-5 lb-sec /ft® 

dynamic viscosity 

1.29 x 10~-° ft? /sec 
kinematic viscosity 

1.42 slugs/ft® 
mass density 

0.8 Btu/lb/°F 
specific heat 

0.0622 Btu/hr/ft?/°F /ft 
thermal conductivity 


The heat input, Q,, due to pump 
inefficiency for a specific hydrau- 
lic power output of 33 hp is caleu 
lated from, 


2545 Btu/hr 


ey 


where e, is pump efficiency. 
The heat input from the alterna- 


tor drive motor, Qm, assuming a 
constant input of 22 hp is, 


Qm == 22 (1 — em) 2545 Btu/hr 
where e,, is motor efficiency 


The combined heat gains from 
the pump and motor only are 
plotted in Figure 2. 

Heat from fluid friction is calcu- 
lated from conventional heat loss 
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FIG. 1. HYDRAULIC CIRCUIT'S HEAT is released in the water boil-off heat exchanger. 


The pump, alternator motor, and flight control valves are the main source of heat in 


the hydraulic fluid. 





Heat Input To Hydraulic Fluid 
For Various Pump And Motor Efficiencies. 


hex io~4 


FIG. 2. HEAT TO 
THE HYDRAULIC 
SYSTEM increases 
greatly with decreas- 
ng pump and motor 
att 


fluid -Btu 


ency 


Heat input to hydraulic 


equations Assuming reasonable 


hydraulic line lengths and practi 

cal flow velocities, this is a negligi- 
ble 625 Btu/hi 

The control valves in the flight 

ntrol system are a much greater 

e of heat. For an average 

pressure drop it the valves of 1500 


with 6.25 gpm flow. the calcu 


cooling requirements. The cooler 
will have to remove between 


16.000 and 100,000 Btu/hr, de- 


pending upon pump and motor ef- 
ficiencies. Table 1 also shows the 
very great effect of the pump and 
motor efficiencies on the required 
cooling capacity. For example, a 
drop in efficiency from 92 to 80% 
increases the cooling load by over 


e@ Fuel to supply APS 
Cooling water 
Heat exchanger 
Water tank and _ miscellaneous 
plum! 


These weights do not include the 
secondary effects of increasing 
airframe and engine weight neces- 
sary with reduced component ef.- 
ficiencies. 

\ representative hydraulic unit 
for this power level would weigh 


approximately 50 pounds. Fuel 
weicht to power the APS is calcu- 
lated from the brake specific fuel 
consumption of the engine, the in- 
put power requirements of the 


APS, and the flight duration. 
Similarly, the weight of the cool- 
ing water is determined from the 
heat removal load in Btu/hr, the 
heat of vaporization of the water, 
and the length of the mission. 
The weights of the heat ex- 
changer and water tank and as- 
sociated equipment have been esti- 
mated at 1 lb per 5000 Btu/hr 
heat load, and 15% of the water 
weight, respectively. Both are 
small enough with respect to total 
system weight, so that errors in 
these approximations should have 


lated heat input is 14,000 Btu /hr 
Since oil in the hydraulic lines 
issumed to be at 400 F, while 


P st ¢ ; atten. e- 
20.000 Btu /hr. it most a minor effect on the r 


@ Calculate APS Weight— 
With these data and assuming a e@ Ten Percent Drop Adds 100 
four-hour flight duration, we can Pounds—Figure 3 illustrates the 
calculate the approximate total effect of individual and total 
ss from the lines by convection weight chargeable to the APS sys- weights chargeable to the APS at 
id radiation. For steel lines it is tem. This will consist of the fol- various component efficiencies. A 
10% reduction in efficiency will 
add 100 lb of weight to the air- 
craft. These results, incidentally, 


sults. 


the ambient temperature around 
the lines is taken as 250 F at Mach 


2. there will be a measurable heat 


10.400 Btu /hr lowing: 


The heat gains and losses are @ Hydraulic units and tubing, in 


ited in Table 1 to determine cluding fluid and reservoir 


Table 1—Cooling Load Required For Hydraulic Components of Mach-2 Fighter. 





HEAT LOSS COOLING 
TOTAL FROM LINES, LOAD, 
- BTU/HR. BTU/HR. 


COMPONENT 
EFFICIENCIES PUMP 


HEAT INPUTS—BTU/HR. 
MOTOR FLUID FLIGHT 
FRICTION CONTROL 
VALVES 


e 


— ; —— 


0.92 7,300 625 14,000 36,400 | 10,400 16,000 


0.85 14,800 625 14,000 37,800 10,400 27,400 
0.80 21,000 625 14,000 46,800 10,400 36,400 
0.80 28,000 625 14,000 53,800 | 10,400 43,400 
0.80 56,000 625 14,000 81,800 10,400 71,400 
0.80 84,000 625 14,000 109,800 10,400 99,400 











draulic lines. A drop from 92% to 80% efficiency increases the 
cooling load by 20,000 Btu/hr. 


PRINCIPAL HEAT INPUT to the hydraulic fluid comes from 
the pump, motor, and flight control valves. Heat loss of 10,400 
Btu/hr results from convection and radiation losses from the hy- 
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OIL SEAL DIVISION 
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Quality . . . the best economy of all 


jesk-top Suntec demonstration, a straight mineral oil leaks out four times faster than Suntac of the same viscosity 


You can cut oil leakage as much as 75% 
simply by switching to a Suntac oil 


your “problem” leaker, can reduce your oil losses as much as 
for a bigger drip pan three-fourths. In fact, many users re- 
oil port oil savings up to 90%! 


tac oi besides their excep- . , 
— — Have your Sun representative ar- 


range for the five-minute demonstra- 
tion shown above—right on your 
desk top. Or write for Suntac informa- 
aocrs unsal tion to Sun Ou Company, Phila. 3, 
Match Suntac against the oil Pa., Industrial Products Dept. AH-3, 
you’re now using. Notice how its In Canada: Sun Oil Company 
non-gummy antileak characteristic Limited, Toronto & Montreal. 


tional lubricating qualities, have the 
remarkable « ipacity to stay put in- 
stead of dripping out and making 


v 


MAKERS OF FAMOUS CUSTOM-BLENDED SLVUE SUNOCO GASOLINES 
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Total Accessory Power System Weight 
For Various Pump Efficiencies. 





Mach2 


Total system weight 


Water tank, efc 


APS system weight—/bs 


Heat exchanger 


Fue 


T 7 T ees T 
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Hydraulic pump efficiency - % 
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FIG. 3. INCREASING APS WEIGHT results from decreasing 
pump and motor efficiency in this Mach-2 fighter. The weight 
increases are (comparing 92% to 50%) for fuel, doubled; for 
heat exchanger, 7 times; water, 6 times; water tank, 6 times; and 
total system, about 3!/2 times. 


are corroborated by other studies 
which report from 10 to 50 lb of 
gross weight added to the aircraft 
per kilowatt of cooling capacity 

Figure 4 compares the results of 
the calculations given here with the 
10 to 50 pound range of excess 
kilowatt of 
These calculations, then, are 


weight per cooling 
load. 
conservative. 

While the analysis has been 
restricted to a water boil-off sys- 
tem for the sake of simplicity, 
similar results are obtained regard- 
less of the type of cooling system 
employed. In an air-cooled APS 
for instance, both the direct weight 
of the heat exchanger, and the 
indirect weight of the in- 


APS system weight —/bs 


larger, 
creased fuel storage and engine 
size to overcome the added drag 
and maintain the same perform- 


ance must be charged to the APS. 
vvv 


WADC Technical Report 54-359, Part 
1, “Equipment Cooling Systems for Air- 
craft.” 
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Cooling System Wei 


ht 


For Various Efficiencies. 


/bs 


Sooling system 


Increase in gross weight for 


80 


1c pump efficiency 


FIG. 4. COOLING CAPACITY ADDS WEIGHT to an APS. 
A WADC report estimated from 10 to 50 |b increased weight 
for each kilowatt of cooling capacity. The calculated curve from 
this study is close to the 10-lb/kw curve indicating the weights 


arrived at in this study are conservative. 


Comparison of APS Weight For Mach-1, -2, and -3 Fighters. 


FIG. 5 TOTAL APS 
SYSTEM WEIGHTS 
from similar analyses 
for Mach-! and 
Mach-3 are shown 
for decreasing hy- 
draulic pump and 
motor efficiencies. 
Assumed average 
ambient tempera- 
tures around the hy- 
draulic lines and 
equipment are 165 F 
and 400 F, respec- 
tively. Previous 
Mach-2 total weight 
from Fig. 3 is shown 
for comparison. 





Double duty hydraulic tubing 


@ By ROBERT W. BURDEN, Fluid Transmission Engineer, Chance Vought Inc., Vought Aeronautics Div., Dallas, Texas 


ree [ Hydratoy” has de- 


veloped a fluid-carrying struc- 


tural floor panel. It saves weight 
and improves reliability and space 
usage. The panels will require flu- 
id system configuration and rout- 
ing to be considered in planning 
the aircraft structure and not left 
to be designed after the airframe 
structure design is completed. 
e Tubing Welded Between 
Plates—This new aircraft struc- 
ture integrates hydraulic tubing 
with high tensile strength sheet 
metal to form a fluid carrying 
structural floor panel. The panel 
is one result of a research and de- 
velopment program at Chance 
Vought Aircraft sponsored by the 
U. S. Navy Bureau of Weapons. 
Because the program’s purpose is 
to develop modular hydraulic sys- 
tem components, it is known as 
“Project Hydratoy”, named from 
linkertoy 

he floor panel is 3.50” wide by 


36.00” long. Five sections of tub- 
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ing are laid side by side between 
two face sheets and are attached to 
the sheets by full length, continu- 
ous seam, resistance welds at the 
top and bottom tangency lines. 
The panel joins the aircraft’s hy- 
draulic system through brazed fit- 
tings. The panel is tied in to air- 
craft structure with spot welded 
angles and a doubler plate at each 
end for attachment to bulkheads. 
Along its sides the panel attaches 
to two keels running between the 
two bulkheads. Inadequate weld- 
ing tools and methods was the 
major obstacle in the development 
of the panel. Considerable research 
was necessary to find the correct 
welding electrode wheel pressure 
and the configuration of the cop- 
per mandrels used inside the tubes 
to secure simultaneous weld nug- 
get formation at the top and bot- 
tom tangency lines. 

All parts of the panel are stain- 
less steel except the braze alloy. 


The faces are PH15-7 Mo, 0.008” 


thick, one of which is formed. 
Tubing used is in two sizes of AM- 
350 stainless steel: 0.50" OD x 
0.022” wall and 0.38” OD x 0.16” 
wall. The panel is designed to op- 
erate with hydraulic fluid at 4000 
psi, —65 F to 450 F fluid temper- 
ature and in an ambient tempera- 
ture of —65 to 650 F. Structural 
loading for design is 16.5 psi uni- 
formly distributed. 


@ More Space Less Weight- 

This modular construction im- 
proves reliability and space usage 
and yields a 25% weight saving. 
Improved structural reliability oc- 
curs because the tubes give con- 
tinuous support to the sheet com- 
pared to tubing that is intermit- 
tently attached to the panel by 
brackets and clamps. Within the 
panel the hydraulic tubing is bet- 
ter protected from external dam- 
age and is better supported than 
if they were run externally and 
supported at intervals. vvv¥ 
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1/16" O.D. 316 STAINLESS TUBING 








CONNECTIONS 


Only Swagelok has such a complete vari- 
ety of Bulkhead Tube Fittings. Standard 
Swagelok Bulkhead Tube Fittings include: 


1/8" 0.D. STEEL TUBING 


Bulkhead Unions 

Bulkhead Adapters 

Bulkhead Male Connectors 
Bulkhead Swagelok to AN Unions 
Bulkhead Female Connectors 
Bulkhead Reducing Unions 


Swagelok Bulkhead Fittings are available ; ; BING 
in sizes for 1/16" through 1” O.D. tubing 

and can make leak tight connections on 

a wide variety of tubing materials such 

as stainless steel, monei, Nylon, Teflon, 

glass, copper, steel, etc. 


Swagelok Bulkhead Fittings, like all 
Swagelok Tube Fittings, are available in 
any machineabie metal or plastic to meet 





your particular requirements. 


Remember, whether you require fittings 
for the simplest application or the 
most demanding, whether it is 





unusual tubing material, unu- 
sual fitting material or unusual 
fitting types, Swagelok Tube 
Fittings so've your problem. 








enittittieent 


* Dupont Trademark 


TUBE FITTINGS SOLVE YOUR PROBLEMS 


—— 


CRAWFORD FITTING COMPANY + 884 EAST 140th STREET + CLEVELAND 10, OHIO 
CRAWFORD FITTINGS (CANADA) LTD., NIAGARA FALLS, ONTARIO, CANADA ae 
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HERE’S WHY HYDRAULIC ENGINEERS Aare SAYING .. 


CORNELIUS 


BRINGS OUT THE BEST in HYDRAULIC |, 
PUMPS AND MOTORS 
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20 to 30% smaller size, 10 to 20% lighter weight —these are two good reasons why 
Cornelius hydraulic pumps and motors are the new Standard of Performance. Investigate 
further and you'll find more reasons why this is true. Super-hardened pistons; special hard- 
ened steel cylinder block; new, patented constant velocity ball joint design; improved mechan- 
ical face seal and higher capacity bearings are reasons why these units deliver more horse- 
power per pound than any other hydraulic units made. If you have a pump or motor applica- 
tion check the chart below. It helps explain why hydraulic engineers are specifying these units 
and saying “Cornelius brings out the best in hydraulic pumps and motors.” 
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We call this new hydraulic design high energy/low friction because it delivers 92 to 
93% efficiency at optimum speeds and pressures. All units are designed to meet MIL. P-19692 
(AER), MIL. P-7858, MIL. M-7997-A, MIL. P-5954 and MIL. P-5994. Cornelius units are 
qualified for use in Type III (350° F.) Oronite. as well as Type II MIL-5606 (275° F.) and 
Type I (160° F.) Skydrol systems. Cornelius pumps and motors are used on B-52, B-58 
and 707 aircraft. Other models are used for Pershing missile ground support operations and 
a new Cornelius designed, packaged hydraulic system for Air Force cargo winches. 

For detailed specifications write or phone today. A Cornelius sales engineer will give 
you all the facts about these outstanding hydraulic units. 


(///4 COMPANY / AERO DIVISION , FOR MORE 


557 - 39th Avenue N.E., Minneapolis 21, Minn. 


nd Bulletin 


#25 Have Cornelius field engineer contact me INFORMATION 


CLIP AND 





MAIL. TODAY 








from the fluid power field 


Permanent Filter Corp. 
announces electronic oil filter 


A new electronic oil filter, 
called Perma-Ray, uses _ electro- 
static principles to remove dirt, 


= e 


ELECTRONIC OIL FILTER, developed 
by Permanent Filter Corp., reduces man- 
hours needed for contamination control. 


metal, plastic, gelatin, and fibers 
from fluids of relatively high re- 
sistivity. It has been field tested 
for more than a year. In the 
Polaris program, it reduced man- 
hours needed for contamination 
control and eliminated down time. 
It is designed for hydraulic test 
stands, aircraft hydraulic systems, 
and missile and rocket systems. 


Forrest Wagniere Engineering 
moves to Inglewood 

Both Forrest Wagniere Engineer- 
ing Co. and Forrest Test Labora- 
tories have moved to their new 
facility at Inglewood, Calif. The 
companies, which manufacture fuel 
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equipment and do environmental 
testing of aircraft and missile 
equipment, were formerly located 
at Culver City. 


Aircraft jacks use Babcox & 
Wilcox tubing 


The hydraulically operated, tri- 
pod jack used under the wings and 
fuselage of aircraft permits fast 
servicing of the plane. The largest 
of the tripod jacks, manufactured 
by the Columbus Jack Corp., Co- 
lumbus, Ohio, elevates its load more 
than 16 ft off the ground. The 
Babcock & Wilcox Company's Tub- 
ular Products Division supplies 


HYDRAULIC TRIPOD JACK of 30-ton 
capacity supports B-47 during swift serv- 
icing operation. 


tubes tailored to the requirements 
for each jack. For smooth, sure 
hydraulic movement, éach cylinder 
is honed mirror-smooth and then 
chrome plated for wear and cor- 
rosion resistance. 


New bench tests 
DC-8 components 


A test bench for precision test- 
ing fuel boosters, feeders, and 


Continued on next page 





Another 


FLUID REGULATORS 
Product 





@ Fast Response 

@ Accurate Repeatability 
@ Long Life 

ln Ot 


* Used in the directional control system 
of a missile, this small light weight valve 
was designed, manufactured, tested and 


delivered in just four weeks. 


It can be custom built in a wide range 
of sizes and design variations to meet 
users specific size, weight and perform- 


ance requirements. 


Its another example of Fluid Regulators’ 
ability to meet customers exacting speci- 
fications—from problem analysis thru 


delivery. 


Pure 


t 


DIFFERENTIAL PRESSURE 


FLOW - GPM 


SPECIFICATIONS 

Cracking Pressure: 20 to 100 psi 

Proof Pressure: 3000 psi 

Temperature: —65°F to 4+ 275°F 

Fluids: Hydraulic and fuel 

Internal Leakage less than MIL-V-5527A 

External Leakage: Zero 

Weight: 1.6 oz. 

Ports: AND 10050-6 

Material: Aluminum body, S.S. ball 

and spring 

Seat Construction: Soft or Stainless 

Steel 

Part No. 7512R — For Soft seat 
7513S — For Steel seat 


Write for detailed literature 


Fie sen 


CORPORATION 


313 Gillette Street © Painesville, Ohio 
ELmwood 2-3319 
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BALANCED 
ARMATURE \_ 


TORSION hs ae TORQUE MOTOR 
ROD PIVOT \_ 


FILTER 
a STABILIZED 


CREEN F 
mime BODY 


Fl b. (TITANIUM 
care — i '% fee CONSTRUCTION) 


METERING 


SPOOL 4 ONE-PIECE 
SLEEVE 
SHEAR SEAL 


COVERING VARIABLE ORIFICES 


A FEEDBACK SERVO VALVE 
WITHOUT SPRINGS OR LEVERS 


® Unity coupled Hydromechanical Feedback 
® High Null Accuracy # Only 2 moving parts 
= Large, full opening, shear-seal orifices 


This two-stage, four-way flow control valve is the only one available 
that provides true positional feedback without springs or levers. The 
first stage consists of an electrical torque motor and ‘‘shear-seal” 
orifice hydraulic amplifier, while the second or control stage is made 
up of an accurately matched spool and sleeve arrangement 


Hydromechanical unity feedback relates spool position to torque 
motor armature position and also nulls out effects of orifice varia 
tions due to supply pressure and temperature fluctuations. Flow 
force reactions are thus substantially reduced and hydraulic center 
ing of pilot position is feasible without spring hysteresis and null 
shift. Large orifices prevent clogging and silting and high shear 
forces permit efficient operation even with highly contaminated 
fluids. Final null adjustments are made electrically by a balancing 
contro! at amplifier output stage. 


TYPICAL CHARACTERISTICS 


Medium Flow (#6103-*6106) High Flow (#6104) 
Rated flow to 7.5 gpm at 3000 ps to 18.0 gpm at 3000 psi 
valve pressure drop valve pressure drop 
Hysteresis 3% maximum total 3% maximum total 
rated current rated current 
Supply pressure 300 to 3000 psi 300 to 4000 psi 
Proof pressure 4500 psi pressure port 6000 psi pressure port 
3000 psi return port 3000 psi return port 
Pressure gain First stage—500 psi First stage—500 psi 
per ma minimum with per ma minimum with 
3000 psi supply 3000 psi supply 
8500 psi per ma minimum 10,000 psi per ma minimum 
with 3000 psi supply with 3000 psi svoply 
Temperature 65°F to +275°F 65°F to +275°F 
Maximum Null Shift % of rated current 


Load pressure gain 


Temperature Change per 100°F 
Supply Pressure Variation ~ 
Quiescent Current Change 20% 


1% 
2% 


1% 


Weight 12 ounces 


16 ounces 


TORQUE MOTOR: Note: 6103 & 6106 Identical with exception of torque motor characteristics 


Valve #6103 
input Power 300 Milliwatts 
Rated Current * 10 ma 
OC Coil Resistance 3000 ohms/coil 


Valve 6106 
64 Milliwatts 


+8 ma 
1000 ohms/coil 


AEROSPACE 
NEWS =~ 


transfer pumps on DC-8 jet trans- 
ports, was designed and built for 
United Air Lines by the Rucker 


Co., Oakland, Calif. After over- 
haul, hydraulic pumps are tested, 
submerged in test fluids to simu- 
late actual operating conditions, 
then re-installed in the plane’s 
fuel tanks or cells. Test fuel used 
is MIL-F-7024A maintained at 
50-70 F. 

To cope with variations in pump 
scroll configurations (there are 
22 pumps in each DC-8 with three 
different configurations) Ruckers 
engineers provided the hydraulic 
test circuit with flexible hydrau- 
lic hose and quick disconnect 
couplings. Test bench accuracy is 
2%. 


Vickers APU for Minuteman 
has integrated design 


Vickers Incorporated is produc 
ing APU’s for all three stages of 
the Minuteman ICBM. These high- 
ly integrated packages include a 


other motors alse available) 


KEARFOTT DIVISION 
Dp GENERAL PRECISION. INC. 


fixed angle, axial piston, variable 
delivery pump, self-pressurizing 
bellows type reservoir, 5-micron 
filter, check valve, pressure trans- 








Little Falls, New Jersey 
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WEAR RESISTANT 


THOMSON 
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AVOID the HIGH COST 
and difficulty of fabricating 
long, hard & straight 
parts by 
conventional 
methods! 


ened ~ ground 


SHAFTS, ROLLS, GUIDE RODS and other long-round parts 
ELIMINATE WEAR and REDUCE COST 


60 Case 1s the result 
of over 15 years of experi- 
mental work and production experi- 
ence with hardened and ground shafts 
which are a requirement for BALL BUSHINGS, 
the Linear Ball Bearing manufactured by 
Thomson Industries, Inc 


The special techniques and equipment that have been 
developed enable high production rates and low han- 
dling costs. This permits big savings over conventional 
methods which are plagued with erratic warpage, straight- 

ening and resultant grinding problems. Finished 60 Case 
parts frequently cost less than the scrap losses that result 
from conventional methods 
60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear. 
Long lengths of material ranging in diameter from “4” 
to 4” are stocked to enable prompt shipment of 60 Case 
parts, with or without special machining. Write for 
literature and name of your local representative 


For emergency needs call collect 
MAnhasset 7-1800 








OAR i. SN 








ADVANTAGES 
of 60 Case 


¢ COST REDUCTION ¢ GROUND FINISH 
¢ HARD BEARING SURFACE =» STRAIGHT PARTS 
 NICK-& DENT-PROOF DELIVERY FROM STOCK 
« ACCURATE DIAMETERS e ADDED STRENGTH 

e UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 


GUIDE RODS « SHAFTING « ROLLS « TRAVER' 
PISTON RODS * ARBORS « LEADER PINS « TIE 
KING PINS « AXLES « CONTROL RODS « GUID 

MANDRELS ¢ BEARING ROLLERS ¢ SPINDL 











THOMSON INDUSTRIES 
Inc. 
Dept. C-4, Manhasset, New York 


PARTS HARDENED to 60C... 


increase life...reduce cost! 


COMPACT 
LIGHTWEIGHT 
EASY TO INSTALL 


mitted, 
. 


SPACESAVER 


Stainless Steel Valves 


Here is a stainless steel tubing valve—precision 
made yet rugged—which gives you improved per- 
formance plus savings in space, time and money. 
The SpaceSaver is more compact and lighter in 
weight than any other valve of comparable tubing 
size and pressure rating. Although capable of hand- 

ses and liquids at 12,000 p.s.i., these valves 
are priced for practical use at all lower pressures. 
Full port openings—with minimum pressure drop 
through the valve—are a major advantage. And 
installation is quick and easy—no threading, Swag- 
ing, flaring, welding or special tools are required. 

AE SpaceSaver Valves are of 316 s.s. construc- 
tion and are available for 4%” O.D., 4" O.D., 3%” 
O.D. or 4" O.D. tubing. 

Bulletin 257 gives complete information—yours 
for the asking. 


ENGINEERS, INC. 


2935 West 22nd Street 7 Erie, Pa. 


Designers and Builders of High Pressure-High Temperature Equipment including: Valves © 
Fittings * Stirred Autoclaves * Reactors * Pumps * Compressors * Complete High 
Pressure Package Systems including Instrumentation and Controls. 
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i power field 


ducer, pressure switch, and elec- 
tric motor. The design is unique be- 
cause the pump is immersed in 
reservoir hydraulic fluid. Power 
ratings of the units are: first stage, 
4.5 hp; second, 3.25 hp; third, 0.85 
hp. 


Cornelius names Southwest 
sales engineer 

The Cornelius Company, Aero 
Division recently named Dale Ire- 
land field sales engineer in charge 
of the Southwest area. Ireland lives 
at Arlington, Texas, and will cover 
Dallas and Fort Worth. 


Ireland Keller 


Keller is Lido 
general manager 


Lido Transducers, Costa Mesa, 
Calif. recently announced the ap- 
pointment of George R. Keller as 
general manager. He was former- 
ly chief of sales engineering, flight 
control, for Autonetics, North 
American Aviation. Keller is a 
member of the SAE Committee 
A-6 and is the founder—chairman 
of SAE Missiles Subcommittee A- 
6D. 





HYDRAULIC POWER PACK on the 
X-15 manned space vehicle supplies con- 
trolling fluid that helps govern the speed 
of the ship's new XLR-99 rocket engine. 
The pack measures |1'/2" x 3", and was 
developed by the Applied Dynamics 
Division of the Atlee Corporation, Wal- 
tham, Mass. vvyv 


HYDRAULICS & PNEUMATICS 
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SUBMINIATURE GAGE & 


ABSOLUTE PRESSURE 
SWITCHES 


1590 GAGE 


Proven in Helicopter 20h 
Hydraulic Systems and in Switen 


3” x 0.937" 


Rocket Motor Controls 2¥4 ounces max 


Haydon Gage or Absolute 
Pressure Switches are easily 
tailored to specific pressure 
settings and environmental 
conditions. They have a pres- 
sure range of 10 psi to 3,000 
psi, and have SPDT circuitry 
with sealed or unsealed snap- 
action switches. 


Write now fo; Bulletins 
1590 and 1890, which 
give design specifica 
tions, electrical and en 
vironmental data, and 


applications. 
These Pressure Switches 


meet applicable portions of 1890 ABSOLUTE g 4 


MIL-E-5272, high and low —PRESSUIE i 
temperature, shock and vib- 9, +x 9.975" 
ration. 


nces max 


WATERBURY 20. CONNECTICUT 








VINSON’S 
MS28893 
RELIEF VALVES 


INVERTED — - = 
POPPET PRINCIPLE INSURES 


ZERO RAPID ELIMINATES 
Ly LEAKAGE RE-SEAT CHATTER 


e REDUCES SPAN BETWEEN CRACK AND FLOW 


SPECIFICATIONS 
TYPE I! TYPE ti! 
FLUIDS MIL-O0-5606 Standard Any high temperature 
fluid 


Can be supplied - All stainless steel. 
with rubber compounds * No compatibility or 
suitable for use storage problems. 
with many fluids * No elastomer seals 
FLOW RANGE 


REVERSE FLOW 


From 2.5 gpm to 32 gpm 


Standard vaive has free reverse flow. Checked 
reverse flow also available. 


Differential relief, solenoid and priority valves 
Flow and pressure reguiaters. 
Reservoirs and accumulators 





ew z - 
8044 Woodley Avenue, Van Nuys, California - TRiangle 3-3510 - STate 6-7210 


Your inquiry will receive an immediate reply 
Circle 147 on Reader Service Card 
March, 196! 


Mr. Design Engineer: 


we take the “‘ache’”’ 
out of SEALING 
HEADACHES 


Outstanding research, production and testing fa- 
cilities, in addition to experienced personnel; 
account for AERO GASKET’s stand-out reputation 
for solving extra-tough sealing problems in hy- 
draulic and pneumatic systems. AERO GASKET 
has designed and built gaskets and seals for oper- 
ation at temperatures as low as -300°and up to 
1900°F . and for sealing any type of liquid or 
gas up to a pressure of 2500 psi. 


AERO GASKET also designs and manufactures 
diaphragms, actuators, accumulators, and preci- 
sion parts of metal and/or molded materials. 
SEND PRINTS AND DETAILS FOR PROMPT 
QUOTATIONS. 


MAIL COUPON FOR DATA SHEETS 


THE AERO GASKET CORPORATION 
23 Hanover Street, Meriden, Conn 


rm Please send me the Data Sheets describing Aero 
Gasket's seals and gaskets 

| am also interested in 

] Precision molded parts [] Precision metal parts 
[] Diaphragms and diaphragm assemblies 
name 
company 
co. address 











zone state 





S\ AERO Gasket 


CORPORATION 
Meriden, Connecticut 
DIAPHRAGMS « ACTUATORS « ACCUMULATORS 
METALLIC & NONMETALLIC GASKETS 
CLAMPS OF ALL TYPES AND DESCRIPTIONS 
MOLDED RUBBER PARTS e« METAL 
STAMPINGS * METAL-TO-RUBBER 
BONDING sie 


ie Sic es 
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COMPRESSION to 


12,000 psi 


... discharge capacities 
to 150 scfm 
with 


( DAIR 
CENTRAL COMPRESSION STSTLMS 


New Technical 
Data and 
Catalog 
See offer 
below 


Cardair Central Compression Systems 
(completely packaged, semi-portable)—are 
today handling air and a variety of gases 

helium, nitrogen, argon, etc.—at pres- 
sures ranging from 4,000 to 12,000 psi with 
discharge capacities from 50 to 150 scfm 
Even hydrogen is being safely compressed 
to elevated pressures 

Systems can be provided from stock 
with guaranteed purification of delivered 
gas to —100°F. dew point and less than 
4 ppm oil content. Specially engineered 
systems to meet your particular require- 
ments can be supplied from standard 
components 

This ability to contro! hard-to-handle 
gases, proven by years of exacting rocket 
and missile service, offers unlimited pos- 
sibilities to industry—not only for testing 
and laboratory work, but also for actual 
production 


Model PB-CCS—One 
4-stage a ed ¢ mpression Syste 
6,000-12,000 psig Suct 
7S sctm Ne and Air; 70 scf 
100°F. Dew P t, less the 


FOR YOUR FREE CATALOG, clip this 
to your signed letterhead and mail to 


CARDAIR 0:10" oF 
MARMON-HERRINGTON COMPANY, INC 
Dept. 16, 307 N. Michigan Ave., Chicago |, til. 
WESTERN STATES DISTRIBUT 
General Air Eq . 
824 Hollywe 
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COMPONENT 


DATA 


Jet Pipe Servovalve 


Features: Servovalve’s jet pipe de- 
sign reduces contamination as a 


factor in reliability and perform- 
ance. Independent tests show the 
valve performs at contamination 
levels 25 times greater than pre- 
viously possible. This assures posi- 
tive automatic control and elimi- 
nates the need for contamination 
test procedures and equipment.— 
Raymond Atchley, Inc., subsidiary 
of American Brake Shoe Co., Los 
Ange les, Calif 


ircle 500 


Precise Metering 
Pneumatic Regulator 


Features: Air control valve has flat 
regulation curve because of special 
design of its area compensator and 
shrouded poppet. Regulation is so 
precise it can be used to supply air 
bearings and gyros in addition to 
liquid fuel pressurization 


Specifications: Maintains 1% psi 
+0.25) to 75 psi +2.0). Flow 


regulation ranges from 0.2 scfm to 


16 scfm (+0.25 psi). Weighs 0.32 
lb and is reliable from —65 to 400 
F. Inlet pressure range from 5 to 
250 psi, and flow rates to 30 scfm. 
Zero leakage at iockout.—_The 
Weatherhead Co., Special Products 
Div., Cleveland, Ohio. 


$01 on Reader Servic« 


All Metal, Full-Fiow Filter 


Features: Stack filter developed for 
the water-methanol injection sys- 
tem of the Rolls-Royce Dart en- 
gine. Aluminum housing encloses 
stack of circular wire cloth ele- 
ments 


« 
~ 


—_ 


Specifications: The 20-micron unit 
has a relief valve opened by a 2-lb 
rise in differential pressure. As- 
sembly weighs 2 Ib.—Screen Prod- 


ucts, Inc., Caldwell, N. J. 
‘ircle §02 on Reader Service 


40,000-rpm Axial 
Piston Pump 


Features: The rotating assembly of 
the Vickers Model 905, variable 
volume, piston pump rotates at 40,- 
000 rpm, the highest speed ever 
run by any piece of reciprocating 
machinery. Despite its small size 
(2.5 


= 


in. dia x 2.7 in. long), the 
pump delivers 13.1 hp at 40,000 
rpm. At lower speeds it has a vol- 
umetric efficiency of 98% and an 
overall efficiency of 90%. The ro- 
tating assembly weighs 6.7 oz. Its 


Continued on page 122 
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for your 
application 


This new catalog is an invaluable direc- 
tory to no less than 129 pump-and- 
electric-motor-combinations — any and 
all available off-the-shelf! 


Searching for gear pumps with top volumetric effi- 
ciencies? Do your performance requirements fall 
into one of these three major groups? 
@ Eastern 1200 series — up to 1.6 gpm — 
pressures to 800 psi 
® Eastern 100 series — up to 5 gpm — 
pressures up to 1500 psi 


Other Eastern products: 
@ hydraulic motors 


@ centrifugal pumps e@ aircraft pumps 


[S— 


es iy : 


as 


@ positive displacement pumps 


@ Eastern 700 series — up to 9.8 gpm — 
pressures up to 1500 psi 
If one or more of these performance ranges meas- 
ures up to what you need, save hours of searching 
your way through the gear pump maze — send for 
catalog 810 now! 


EASTERN 
INDUSTRIES, 
INCORPORATED 


Hamden, Connecticut 
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Miller Hydraulic Cylinders standardizing with MARSH 312 
CUP PACKINGS FOR 15 YEARS .. . for use in nearly 100% 
PETROLEUM BASE FLUID APPLICATIONS 


Mr. Frank Flick, President of Miller Fluid Power Division Flick-Reedy 
Corporation, has stated, ‘‘Applications of over 200,000,000 feet of 
piston travel with over 200,000,000 reversals have shown no 


measurable wear due to the inherent qualities of the leather.” 


Miller engineers say, ‘The self-regulating MARSH 312 Cup Seals 
result in minimum friction at all pressures . . . provide smooth, chatter- 
free operation eliminate pumping losses and heat generation . . 


permit closely regulated feeds even when heat changes oil viscosity.” 


Since 1946 Miller has selected Marsh (Resin Impregnated) Leather 
Cups when working with petroleum base fluids, as their standard. 


If you would like information on how impregnated leather packings may 
answer your sealing problems — with air, gasoline,petroleum base fluids, 
synthetic fluids or water — WRITE, WIRE, OR PHONE 


i C.W-MARSH conan 


MAIN OFFICE AND FACTORY: 50 HUDSON ST., MUSKEGON, MICHIGAN 


2119 S. Atlantic Bivd 


Los Angeles 22, Calif 


ed 
me. oe el 


21055 Lorain Rd 


Cleveland 26, Ohio 


SALES 3756 W. Devon Ave 
OFFICES Chicago 45, III 
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from the fluid power field 


flow response is 30 millisec or less. 
In one application it supplies power 


for the nozzle control mechanism 
in all three stages of a missile.— 
Vickers, Inc., Div. Sperry Rand 
Corp., Detroit. 
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Ballistic Delay Initiator 


Features: Fired by a gas pressure 
of 400 to 500 psi, this 14 oz unit 
generates a pressure of 2000 psi 
in a closed volume of 0.3 cu in., 
after a delay of % sec. Although 
originally developed for a seat ejec- 


hae 


—— 


tion system, the .38 caliber car- 
tridge can be modified for various 
delay and/or pressure outputs. 
With either delay or instantaneous 
cartridges, the initiator can also be 
a pressure booster in long, ballistic 
gas transmission lines.—Propellex 
Chemical Div., Chromalloy Corp., 
Edwardsville, Ill. 


‘ircle 504 on Reader Service Card 


You can win up to $500 
by entering the 

1961 FLUID POWER 

PRIZE PAPER CONTEST 


For details circle 220 on reader service card 


Hot/Cold Gas Servo System 
Features: Valve-actuator provides 
accurate and reliable missile and 
spacecraft flight control positioning 
in high temperature and radiation 
environments. It is a force servo 


HYDRAULICS & PNEUMATICS 





with position and velocity feed- 
back. Uses gas directly, so one 
energy conversion step is eliminated 
as compared with hydraulic which 
needs two conversions. High fre- 
quency response through pressure 
control of the valve, rather than 
flow control which is used in most 
hydraulic Damping, stiff- 
ness, and accuracy are controlled 
electrically by changing network 
and feedback characteristics, no 
change in hardware. Poppet valves 
leakage and sensitivity to 
contaminants. Valve can be 
mounted with practically any type 
of actuator—push-pull, push-push, 
or rotary. There are no soft seals. 
Specifications: Weight is 18 lb, in- 
cluding propellant. Output is 10 


we 


servos 


le ‘ssen 


Me? 


hp., 30 in./sec velocity. Operating 


pressure from 500 to 2500 psi 


Temperature is 1200 F at the 
valve, 1000 F ambient. System 
response is 8 cps, and valve re- 
sponse, 24 cps.—General Electric 
Co., Aircraft Accessory Turbine 
Dept., Lynn, Mass 
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Micrometer Handle 
For Metering Valves 


Features: Handle is set at zero 
with the valve closed. As the valve 
is opened, the axial position of the 
stem can be read to 1/1000 in. 
Stainless steel plated with silver 
mist chrome.—Nuclear Products 
Co., Cleveland. 
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5000-psi Axial-Piston Pump 


Features: Cam-actuated pump has 
nine, 2-diameter, pressure-balanced 
pistons. Standard bearing supports 
straight-through shaft at each end, 
assures self-aligning drive of cyl- 
inder barrel. Hydraulic-dynamic 
balance of pumping assembly. Pres- 
sure-balanced port plate and bear- 
ing shoes absorb thrust loads de- 
veloped by pistons. Controls are 


Continued on next page 


“CONSULT THE 
AUTHORITY !”” 
Raymond fttchley Division 


AMERICAN BRAKE SHOE CO 


Since its inception, Raymond Atchley has 


developed many servo systems for both 


the military and industry . . . from missile 


controls to industrial automation. Years 


of experience in servo components and 


systems has been responsible for numer- 


ous and unique control systems. Atchley’s 


research and development staff is cur- 
rently investigating several new, promis- 
ing control techniques for both aircraft 
and space vehicles. If it's a system in- 
volving electronic, hydraulic or pnevu- 
matic servo controls, consult Atchley. 


Raymond fitchley Division 


AMERICAN BRAKE SHOE COMPANY 
2339 COTNER AVENUE, LOS ANGELES 64, CALIF. 


ATCHLEY’S Jet-Pipe 
SERVOVALVE 


... operates despite 
contamination 


Atchley’s servovalve is famous for 
continued performance at un 
precedented levels of contamination 
up to 25 times normal rate. Its 
exclusive Jet-Pipe feature makes this 
possible. Contamination is removed 
as a factor in reliability. Available in 
flows, one to 60 gpm; miniature 
models up to 114 gpm 
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PRESSURE 
© GAUGE 
OFFERS 

‘ $0 
MUCH 


Rugged beyond all mil specs, 
these light weight Bourdon- 
Helix gauges maintain constant 
accuracy under the most 
severe environments. 


|| 
| 


Essentially custom-made 
to individual specifications, 
Bourdon-Helix designs 
have been successfully created 
for over 1800 special 
applications, any one of 
which may be a solution to 
your gauge problem. 

Catalog available upon request 


instrument company 
777 South Arroyo Parkway Pasadena, Calif. 
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New soft-seat design insures leak proof 
action over a broad pressure range 





Low pressure (1 
pound or less) seats 

the poppet on a resil C4 Y 
rent disc inset in the _s 
body. As pressure in Low HIGH 
creases. the resilient PRESSURE PRESSURE 
disc is radially displaced and a metal to metal 
seat results 

















Specifications — sizes from 4%” to 6” and 
larger. Materials are steel, stainless steel, 
aluminum, brass or as required. Pressures to 
6,000 psi. Temperatures from —425°F to 
+400°F. Available with pipe or tube fittings 
or flange ends as required 

Fully qualified — all models meet or exceed 
MIL-V-5524A. Sealol Check Valves are used 
aboard newest atomic subs, in rocket fuel 
mixing plants, launching equipment and 
numerous industrial applications 

Applications current uses include the 
Polaris launching system and the Atlas fuel 
handling system. Also at the Liquid Rocket 
Plant of the Aerojet-General Corporation, the 
Titan fuel handling and mixing systems 


Send for Bulletin HPO2 or call S. J. Biello at STuart 
1-4700 (area code 401) for detail information 


153 Post Road, Providence 5, R. I. 
» 129 on Reade 
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AEROSPACE 
COMPONENT 
DATA 


manual handwheel, stem, cylinder, 
pressure-compensator, and adjust- 


able volume 


Specifications: Flow from 5 to 40 
gpm at 1200 rpm. Continuous duty 
at pressures to 5000 psi. Speeds to 
3750 rpm. Constant and variable- 
volume models.—Kline Manufactur- 


ing Co., Galena, Ohio 
e 507 


Magnetic Piloted Regulator 

Valve 

Features: Compact, pneumatic sys- 
tem for missile APU’s to pressurize 


Performs four functions: 
regulator, relief valve, 


fuel tanks 
pneumatic 


vent-purge valve, and a 3-way, 2- 
position, NC, shut-off valve. Pilot 
and vent use a common housing 
mounted on the regulator housing. 
Both housings are forged alumi- 
num. 
Specifications: Both coils operate 
from 18 to 30 vde and ambient and 
line temperature of —65 to 200 F. 
Weighs 2 lb, %” line size.—Marotta 
Valve Corp., Boonton, N. J. 

rircle $08 on Reader Servic« 


Metal Bulkhead Seal 


Features: Natorq metal seal distorts 
with application of torque, to grip 
fitting’s neck. Used in aircraft and 
missile fuel and hydraulic systems 
and nuclear projects. Through wide 
range of temperature, vibration, 
and pressure conditions, Natorq’s 
leakproof qualities reduce time 
needed to test hydraulic systems 
Earlier seal design was suitable 
for union-fittings. New design du- 
plicates this efficiency with stain- 
less steel and other bulkhead fit- 
tings.—Autonetics Div., North 
American Aviation, Inc., Downey, 
Calif 
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—MC 
mccaginadien + poriince = 


SUPERIOR PERFORMANCE 
ECONOMICALLY 


RELIEF VALVES PRESSURE REDUCERS 


Other valves and systems available 


WRITE, WIRE, or PHONE 
for data, quotations, 
and service 





Every surface, every part, 
every subsystem we produce 
reflects the thoroughness asso- 
ciated with MC’s famous pre- 
cision work. From industrial 
thousandths to aero millionths 
you will find MC competitive 
in design, development, tool- 
ing, production and testing. 
Let our imagination plus ex- 
perience help you do things 
right the first time! 


M. C. MANUFACTURING COMPANY 


LAKE ORION, MICHIGAN @ 


PHONE: MYrtle 2-2711 
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DERIFLEX 
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Leading the field in 
design and development 


DOUBLE LIP 
WIPERS 


Molded Hydraulic & Pneumatic Packings 


If you haven't investigated Periflex, you should— 
Periflex offers advanced designs, materials, and 
know-how. When designing new equipment or 
re-engineering existing equipment for better 
functioning, why not consult specialists in reciprocating 


seals and molded components. 





— 
Periflexe Inc. 
HOMOGENEOUS FABRIC SYNTHETIC SYNTHETIC-RUBBER NATURAL 


SYNTHETIC REINFORCED COATED IMPREGNATED RUBBER 
RUBBERS PHENOLICS FIBRES FABRICS HAZEL PARK 
MICHIGAN 
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Fluid Circuitry News from Westinghouse 


Industrial Product Division expands line 


The Petch line of high quality air and 
hydraulic cylinders is now part of the 
line of Westinghouse Fluid Circuitry 


components. This acquisition makes it 


of rugged, precision made 


he following models 


cvlind 
Air & Low Pressure 
Hydraulic Cylinders 

150 psi Au 500 psi Hydraulic 
I” to 10” Bores 


10 Standard Mountings 


possible for us to offer industry the most 
complete line of air and hydraulic com- 
ponents for control systems to auto- 
mate industrial production operations. 


High Pressure 

Hydraulic Cylinders 
114” to 6” bores—2000 psi 
8” to 10” bores—3000 psi 
10 Standard Mountings 


All Petch Cylinders conform to J. I. C. 
Standards. 


FLUID CIRCUITRY... FOR TROUBLE-FREE AUTOMATION 


Fluid Circuitry 
fluid control systems to industrial pro- 


duction operations 


Fluid Circuits are economical, safe and 


Thev are used to solve the most 


precise 


vigorousandcomplex control problems. 


inder Cy 


is the application of 


They contain reliable products to boost 
your production and cut your produc- 


tion costs. 
For more information on Petch Cylin- 


ders and Fluid Circuitry ask for catalog 
A 3-56.00. 


nders for the Name of Your Loca/ Distributor, 


r refer to Sweet's Catalog, Product Design File 


WESTINGHOUSE AIR BRAKE COMPANY 
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INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA 
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Spool Type 


Pressure Control Valves Directional Valves 


_ 
2 
ar 4 
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Rotary Type 
Directional Valves 


Poppet Type 
Directional Valves 


Infinite Position Actuators 


: 


~~ 


Ly 


Relay Valves 


t 


oe x 
) 
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Pilot Operated Valves 


Cut Out Cocks 


Flow Control! Valves 


Air Line Conditioners Filters & Strainers 
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This system uses two fixed-displacement pumps pow- 
ered by a gasoline engine. The pumps supply fluid 
under pressure to a fluid motor for driving mobile 
equipment. An unloading valve, actuated by back- 
pressure in the motor inlet line, unloads the pumps 
in sequence as the backpressure increases. When one 
pump unloads, the remaining pump receives full power 
output from the engine. This gives greater fluid motor 
torque. 

The drawings show the circuit with the engine idling 
and the vehicle at rest. Pumps 1 and 2 deliver fluid 
through the hollow spools in the flow selector valve, 
and through adjustable needle valves to tank. 














As engine speed increases, pressure increases, mov- 
ing the plungers in the flow selector valve toward each 
other. This connects pump | to the directional valve 
and pump 2 to the unloading valve. The settings of 
the needle valves determine which pump is loaded first 
and at what delivery. For proper operation pump 1 
should be loaded first. 

Under normal operation, the check valve, built into 
the unloading valve, is open, and both pumps supply 
fluid to the directional valve. As the load on the fluid 
motor increases, system pressure increases. This pres- 
sure acts on the open ends of the plungers in the un- 
loading valve. The plungers move right because the 
cross sectional area of the left plunger is greater. Move- 
ment of the plunger to the right closes the outlet port 
from the check valve. It also permits flow from pump 
2 through the hollow plunger to tank, unloading the 
pump. With pump | operating alone, its pressure may 


Continued on next page 
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New Rotac 


—_———— 


MIDGET Rotary 


Torque Actuator 


Use it to lift, lower, turn, rotate, index. clamp, transfer, 
toggle, press, load, unload, oscillate or turnover. 
Mount itvertically, horizontally, or at any angle. 
Rotate or oscillate itin any arc to 270° with either keyed 
shaft or body rotating. 
Power itwith air, oil or fire-resistant fluids. 
Control itwith simple valving for starting, stopping, slowing- 
down or speeding-up. 
Apply it wherever you need instant torque and controlled 
rotary power. Current uses include: instrument and com- 
puter designs, small parts handling, remote control of 
valves and switches, and other light applications. 

ount on itto measure-up to your needs. New Midget Rotac 
is only 2” x 2” x 2”, weighs just 12 ounces (single vane 
model), with torque ratings up to 80 inch-pounds at 300 
psi input (double vane model). 
Examine its design by sending today for free design data 
book—gives engineering data, power ratings, mounting 
details. Or call your Rotac Representative for details. 


EX-CELL-O 


“GL AX CELLO 


Greenville Plant, 945 E. Sater Street + Greenville, Ohio 


N 
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| be increased by accelerating the engine without ex- 

get | ceeding engine horsepower. Higher pressure produces 
higher motor torque. Maximum system pressure is 

determined by the setting of the relief valve built into 


the 
the directional valve. 
When the fluid motor load is reduced, the unload- 
* ing valve plungers move left, and pump 2 again de- 
RUBBER livers to the system. 
The external check valve connects replenishing fluid 
? 
; 
4 


to the motor when the vehicle coasts downhill and the 
motor operates as a pump. 

/ U.S. Patent No. 2,852,918 by Robert E. Schwary, 
assigned to New York Air Brake Co. 


Rotary Actuator 


Backlash in rack and pinion rotary actuators is ob- 
jectionable in servo systems because it lowers the ac- 
tuator’s response rate and prevents accurate position- 
ing 

Here’s a rack and pinion actuator which eliminates 
lost motion caused by backlash. Two opposed racks 
mesh with a pinion gear and move in opposite direc- 
tions to rotate the pinion gear. The actuator’s output 

t Trodemork shaft attaches to the pinion. The racks have pistons 
at each end which move back and forth in cylinders 
in the actuator body. Backlash is eliminated by pre- 
loading the gears with pistons of different areas. 











TETRASEALS = 


“to precisely fabricate parts, seals, and com- 
ponents sounds. and for 


If you use O-rings, then you'll want to consider 
TETRASEALS for direct O-ring substitution 
from “4 up to 15” ID. These 

section rings can save you money 


render outstanding sealing performance in 








st static and some moving applications 





= See we eee ee 


ils use the same groove as standard 





require no special tooling, and are one 





ce (non-laminated). And they're available 
from GR¢ in natural, synthetic and In the drawing, assume the two pistons on the right 
e rubber compounds to meet MIL, AMS, have an area of 3 sq. in. each, and those on the left 
ASTM and industrial specifications 2 sq. in. each. With 100 psi at ports A and B, both 


piston assemblies have a 100 lb force tending to move 
NEW TETRASEAL BROCHURE them left. 

If pressure is increased at port A, the top piston 
assembly moves right and the bottom assembly moves 
left. The bottom rack drives the pinion because of the 
difference in net force between the top and bottom 
piston assemblies. Net force on both racks is still to 
the left. Therefore any backlash in the gears is on the 
nondriving side of the gear teeth. Pressurizing port B 
reverses actuator rotation with no lost motion from 
backlash. 

U. S. Patent No. 2,946,320 by Alvin R. Vogel, as- 
signed to Northrop Corp., Beverly Hills, Calif. YY 
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12 pages of useful information, 
available sizes and dimensions 


free for the asking 
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POWER for the biggest 
mobile rigs, toughest jobs ! 





WEBSTER “JD” SERIES HYDRAULIC PUMP 


Match your big equipment to the most rugged duty with this newest 
Webster and you come up with some interesting answers in hydraulic 
performance. Fluid power up to 2000 psi! Requires less input horse- 
power! Saves fuel ! Capacity: 5 sizes, 5 to 17 gpm. 

This sectioned view and the specifications at right tell the story. Operating Pressure: Up to 2000 psi. 

The “JD” Series’ anti-friction bearings save power, pressure balanced Operating Speed: Up to 2400 rpm. 
wear plates assure high volumetric efficiency — other equally important Wear Plates: Pressure balanced — prevent 
features mean extra work output, trouble-free operation ! clearance changes from heat. 

Webster Electric “JD” Series Pump is a trim, very compact unit Bearings: 4 anti-friction needle bearings — 
designed to fit in tight locations. Ideal for agricultural, construction, Save power or fuel. Ball bearings on drive 
industrial, utility equipment — machine tools as well. It’s available in shaft to absorb end thrust. 

5 sizes from 5 to 17 gpm — attaches easily with a choice of mountings. Gears: Smooth-running, spur cut. One piece 
Ask your Webster Electric representative for all the facts on this power- SS td pane al 
ful new pump — or write direct for engineering detailed sheet HY1-2. 


SPECIFICATIONS 


Drive: Free-floating internal spline — 
eliminates key failures. 
OIL HYDRAULICS DIVISION Seal: Double lip on drive shaft — added 
protection from seal failure and dirt. 
CIErwE) - c 
ELECTRIC Porting: End, side, or bottom. 


Mounting: SAE Type A, 2-bolt mounting 
RACINE -Wwis flange standard. Foot mounting optional, 








WEBSTER 














for DEPENDABLE 
HYDRAULIC PRESSURE CONTROL 


‘FULFLO + 


— BY-PASS RELIEF j 
. = 
BVALVES — , 


MONEY-SAVING CHOICE for 
0. E. M. use, replacement, too! 


Low price and high quality make FULFLO piston-type 
hydraulic valves a natural O.E.M. choice. The service 


they deliver . . . quiet, dependable and trouble-free 


... Makes them ideal from the equipment users’ 


viewpoint. 


®@ Screw or flange models... to 500 Ibs... . for pipe 
sizes to 3” 

@ Steel, cast iron or brass bodies ... brass, steel or 
stainless trim 


@ Fast shipment of standards. . . specials to your 
requirements 


NEED A “‘Special’’? 


FULFLO can engineer a special valve to your most 
exacting requirements. Examples of ‘‘specials’’ 
are shown in Data Book. 


FOR EXTRA CONTROL CONVENIENCE 


Request new, illustrated catalog of FULFLO Hand Wheel 
Valves ... used where frequent pressure setting is needed. 


Request complete catalog from: 


The FULFLO SPECIALTIES CO., Inc. 
415 Fancy Ave., Blanchester, Ohio 
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NEW 
PRODUCTS 


Continued from page 54 


MULTIPLE UNIT VALVES 


For use on multiple operation mo- 
bile machinery. Up to ten sections 
available. Individual load checks 


in each section. Improved meter- 
ing, reduced leakage, and lower 
pressure drop, with no increase in 
package size. Extremely low pres- 
sure override characteristics. 
Specifications: Rated at 15 gpm, 
up to 2500 psi. 

Designation: CM11 series.—Vick- 
ers Inc., Div. Sperry Rand Corp., 
Detroit. 
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MULTIPLE POSITIONING 
CONTROL 


Automatically positions machine 
tools, valves, float levels and others 
at any of several predetermined 
positions. Used with pneumatic or 
hydraulic cylinders. Turning or 
pressing position selector control 
switch opens or closes valve at pre- 
selected position. 


4; 


a 
Se }— 


Designation: Hanna-Powr Position- 
er Model PR2A—Hanna Engineer- 
ing Works, Chicago, Ill. 
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Smaller stuffing boxes made possible 
with J-M UNEEPAC’ 


THIS UNIQUE CROSS-SECTION 
SHOWS WHY UNEEPAC AFFORDS 
FULLY AUTOMATIC SEALING 

IN LIMITED SPACE 


Because Uneepac offers compact de- 
sign and greater efficiency...smaller 
stuffing boxes and fewer rings are 
required to seal against the most 
rugged conditions! 

These fully automatic, self-center- 
ing and self-adjusting packings are 
pressure-actuated. They are easy to 
assemble ... are quickly installed... 
fit accurately ... reduce friction... 
give exceptional service life in rod 
and piston applications. 

Skillfully compounded in what- 
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ever materials best meet your re- 
quirements, J-M moulded packings 
are engineered with the workman- 
like care and precision for which 
Johns-Manville is known through- 
out industry. They are specifically 
designed to give you top perform- 
ance and optimum economy for 
every packings dollar you spend. 
There is a broad selection of J-M 
moulded packings specifically engi- 
neered for hydraulic and pneumatic 
applications. A complete range of all 
standard sizes, styles and materials 


is available for immediate shipment. 
Or J-M will custom-make and design 
the exact packing that will give you 
the best, most economical service. 

You'll find complete information 
in free booklets PK-126 A and PK- 
148 A, which present all J-M moulded 
packings materials and designs, 
with specific recommendations for 
most applications and service condi- 
tions. See your J-M Distributor. Or 
write to Johns-Manville, Box 14, 
New York 16, N. Y. In Canada: Port 
Credit, Ontario. 


JOHNS-MANVILLE JM 
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HOW SMALL 
do you want ’em? 





i -e = 


9 @ 


Hannifin offers new ‘‘Midget-Air”’ 
200 psi cylinders in %"’, 1"’ and 
1% bores, double-acting or 
spring-return. Two basic models, 
universal’ and ‘“‘nose-mounting.”’ 
Universal models come drilled and 
tapped for mounting, or for use 
with any combination of the 
mounting attachments pictured 
Delivery is off-shelf in standard 
strokes, shipment in ten days to 
specified stroke lengths. Want 
dimensions and prices? Write: 


— 
ARKER 
ANNIFIN P, 
PNEUMaTi« H 
=a. ; 
~~ SYS 


9-PH 


YORAULIC 
OMPONENTS 
| 


HANNIIFIiN 
COMPANY 

A DIVISION 
545 South Wolf Road * Des Plaines, Illinois 


2LAND 
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NEW 
PRODUCTS 


STEERING CONTROL 


Operates as rotary servo control for 
power steering of heavy vehicles. 
Measures and delivers fluid to re- 
mote axle system at rate propor- 
tional to rpm of steering wheel. No 


mechanical linkage between control 
location and axle. Two oil lines 
connect axle actuator. 
Designation: Orbitrol.—Char-Lynn 
Co., Minneapolis 
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HYDRAULIC ACCUMULATOR 


Acts as powe! storage chamber, 
pressure compensator, and elimi- 
nates surges and vibration 

Specifications: For 3,000- and 
3,500-psi service. Sizes from 1 pt 


to 2% gal. Oil volumes from 29 to 
575 cu. in. Overall dia. 3” to 5%”, 
11” to 39” long. Port size %” to 
14” NPT.—Crescent Hydraulic Co., 


Allegan, Mich 
322 


GEAR PUMPS 


Pressure-balanced, self-compensat- 
ing design 

Specifications: Speeds to 2800 
rpm. Flow rates to 60 gpm. Con- 
tinuous pressures to 2250 psi. Tem- 
peratures to 250 F. Minimum oil 


viscosity of 55 ssu. 


Designation: Berry-Dowty GPA3 


series.—Berry Hydraulics, Corinth, 
Miss 
323 


PRESSURE REGULATORS 
With safety back gauges. Pre-set 
relief valves in downstream sys- 
tems. 

Specifications: Control accuracy of 
2%. Delivery pressures to 140 psi. 
Flows to 2000 scfh air. Maximum 


inlet pressure is 2500 psi. 
Designation: 680 series.—Hoke 
Inc., Cresskill, New Jersey. 
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AUTOMATIC DRAIN TRAP 


For air lines. Discharges condensate 
and oil as it collects. Blow-off valve 
is for periodic removal of accumu- 
lated rust and residue. Orifice and 
valve seat are self-cleaning. Alumi- 
num body and bowl. Stainless steel 
and brass valve. To take apart, un- 
screw lock-ring. Has O-rings in- 


stead of special gaskets or rubber 
discs. 
Continued on page 134 
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«1S WHAT YOU BUY! 


POWER — clean, dry, drip-free power at the business end of a 
Hannifin piston rod is the result of Hannifin extra quality, and at 
no extra cost. Bores are honed to 15 RMS or finer... piston 
rods are case hardened, plated and polished to 10 RMS or better. Cartridge 


3128-PH 


March, 
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gland, removable without dismantling cylinder, has exclusive Hannifin-developed 
““Lipseal®-Wiperseal’’ combination for a truly drip-free rod. 

Modern straight thread leak-proof ports for easily positioned fittings are available 
at no extra cost on hydraulic cylinders. 


HYDRAULIC WSs 
CYLINDERS \X) “x2 
Ny IPAS, 


Two Pressure Ratings Be er” 


2000 psi (3000 psi non shock), the 

famous heavy duty Hannifin Series 
H"’ in 15¢to 12” bore 

1000 psi, Series‘’L'’, 1" to 8” bore, 

Hannifin quality in a lighter cylinder. 

Full compliance JIC Hydraulic Specs. 


AIR 
cvtinpers || 


~~ 


1%" to 14” Bores 


L 
Series ‘'A’’—steel heads, honed brass 
body for corrosion resistance. Harden- 
ed and hard chrome plated piston 
rod. For all heavy duty air service. 
Easily modified for water service. 
Full compliance JIC Pneumatic Specs. 


HANNIFIN COMPANY 


ARKER 


ANNIFIN 


CORPORATION 


Pneumatic AND Hyorautic SYSTEM COMPONENTS 


EUROPEAN DIVISION « PARKER-HANN 


New from Hannifin, a complete power 
package combining cylinder and 
solenoid valve. Only one air line 
connection. Four mounting styles. 
Interchangeable mounting dimensions 
for most applications. 


A DIVISION 


545 South Wolf Road e« Des Plaines, Illinois 


IFIN N.V.e SCH 





PHOL+ THE NETHERLANDS 


NEW 
PRODUCTS 


Specifications: In %” NPT. Dis- 
charge rate is 60 gal. per hour. 7” 
height, 4%” dia. Weighs 2 lb.— 
Perfecting Service Co., Charlotte, 
N. C. 


SEQUENCE VALVES 

Controls individual latches for 4- 
section, concrete aggregate, batch 
truck. Operates latch cylinders in 


This free catalog illustrates 100 solutions 
to your rotary actuator problems! 


HydRoAc, the newest and most complete line of hydraulic 
is designed to fit almost any existing commercial applica- 


10 different variations in each size, add up 


Houdaille’s 


rotary actuators 


lifferent with 
inits for you to choose from in designing a new product 
1 one. Each HydRoAc unit is compact and powerful, 


Send now for your HydRoAc catalog 


tion. Five Sizes, 
separate 
lesigning an ol 
ethciencies 95% or over 


MEDIUM 


100 lbs 


SMALL 


10 lbs 


TINY 
Weight: 16 lbs Weight: 


Diameter: 


Weight 


areata 6.50 sequence using power from dump 


body hoist cylinder. No separate 
pump required.—Universal Hy- 
draulics, Willoughby, Ohio. 
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Diameter: 4.75 8.94" 
P 36” or 8.625" 


or 6.50" Length: 7 


Torque range: 15,800 to 
71,000 in. lbs 
at 3000 p.s.i 


Length: 4.65" or 5.16 Length: 5.675" 
Torque range: 45800 to 
21,700 in. lbs 


3000 p.s.t 


Torque range: 1500 to 
6800 lbs 


it SOOO pis at 


PLUS OTHER FEATURES 


end mounted; 


GIANT 
Weight: 1.100 lbs 


LARG 


foot or 


Weight 550 Ibs 
Diameter 13.5 
Length: 4 


Torque range 


Diameter: 20" 
Length 
Torque range: 


12.88" o1 


15.75” 


163.000 to 


Optional porting and valv- 
ing; Operable on air or other 
Snubbing over last 
travel; Temperature 


media; 


5° of 


EXPLOSION-PROOF 
SOLENOID VALVES 


Enclosed in forged bronze body. 


range -40° to 275°F.; Low- Explosion-, dust-, water-, and fun- 


est inte rnal leakage 


741,000 in. lbs 


000 p.s.l 


228.000 


oOo0d % at 


SEND THIS COUPON FOR COMPLETE INFORMATION ON HOUDAILLE'S HYDROAC 


\ 


f 


Zone 


specialists in rotary type 
hydraulic equipment 


@: Houdaille 
ndustries, Inc. 


Buffalo Hydraulics Division « 545 E. Delavan Avenue, Buffalo 11, N. Y. 
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gus-proof. In 2-, 3-, 4-, and 5-way 
types. 


State | 
! 


Continued on page 136 
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PILOT VALVES 


RECTIONAL 2 SEQUENCE VALVES 
CONTROL VALVES P 


RELIEF VALVES 


KNOB 
OPERATED 
PILOT PUSH-PULL VALVES 


5 ate 


—_— — 


. en ‘ y | | 
! PRECISION 
P HYDRAULIC 
reliability ADEL™= 
....synonymous for fail-safe performance! 


A complete line of valves and pumps for every application ADEL contributes 
cost-savings to the Original Equipment Manufacturers, not only in terms of initial cost, 
but in design features that provide preventive maintenance and, most important, 
maximum operating efficiency over the years. ® If you need a hydraulic valve or pump 
replacement for your equipment...specify ADEL and you won’t need another! 8 

You name the application... ADEL has the Precision Hydraulic Equipment to meet 
your requirements. 8 Write for complete engineering specifications. 


NEW DIMENSIONS IN reliability # ADEL PRECISION PRODUCTS 











A OIVISION OF GENERAL METALS CORPORATION 
Designers and Manufacturers of 1444 WASHINGTON AVENUE, 
INDUSTRIAL & MARINE 5 HUNTINGTON 4, WEST VIRGINIA 
HYDRAULIC CONTROL EQUIPMENT ae eietieemiatiten sea cieatemiaial dian 


THROUGHOUT THE U.S. AND CANADA 
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NEW NEW NEW NEW NEW NEW BB NEw 


PRODUCTS 


NOW! 11> ] ONS Specifications: High flow. Sizes 
. from %” to 4” NP¥. Operate from 


partial vacuum to 500 psi.—Versa 
Products Co., Inc., Englewood, 


PER SQUARE INCH = 


FILTER-REGULATOR 


Removes foreign liquids and solids 


from compressed air. Pressure regu- 
lator controls line pressure. Auto 
matically injects continuous fog 
of fine oil particles into compressed 


*Tested at 214 tons per square inch 4 


Pathou 
3000 PSI Tie: 


HYDRAULIC CYLINDERS ‘gy 


‘ 


Che New Pathon Series 3H Hydrau 


lion ose ant'ae edentation air line. Provides lubrication for air- 


ediGnation of upiatine Laie tae operated devices or machine bear- 
specially designed 3000 P.S.I. Cylir ings. Unit is slightly larger than a 
H Serie man’s hand. ” pipe threads. 

Designation: Micro-Fog Lubro- 
sizes and standard mounting type Control—C. A. Norgren Co., Engle 


Like all other Pathon Cylinders, the wood, Colo. 
3H Series feature t 328 


ders, continuous service. The 


is available in a wide range of bore 


@ Single screw. thre ead attact 
method BOOSTER POWER UNITS 


e@ Increased str fat i For long power strokes, high hold 
; ing pressures, or multiple cylinder 
e Low Stress Conce 

arrangements 


e@ Compactness 


Illustrated, Model | 
33 incorporating spher 
ical bearing at the 


connection 


Specifications: Automatic oil in 
tensification to 5000 psi. In stand- 


FOR ADDITIONAL INFORMATION . CE 
ya Sak i , > ard 30 and 60-gallon reservoir ca 
WRITE—WIRE—PHONE TODAY pacities, pump volumes to 32 gpm 


1800 rpm motor 
; Med NANUFACTURING COMPANY yg ae -g 
3823 PACIFIC AVE., CINCINNATI 12, OHIO Des Plaines, lowa 
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Hew LUCAS-ROTAX (tAdustual 


HYDRAULIC PUMPS AND MOTORS 


compact design 


offer the most advanced 





Ba Pump 
PUMP DETAIL Fixed Stroke 





Fiuid displacement (cub. ins./rev.) 278 
Nominal working pressure (peak) 5000 
(ib. per sq. in.) (continuous) 4000 
Nominal speed (peak) 5000 
(r.p.m.) (continuous) 
Input h.p. at 1,000 r.p.m. and 1,000 Ib 
per sq n. differential 760 
Max. Torque (ib./ft.) per |,000 Ib. per sq. in 
fluid pressure differentia 40 
Weight (ib.) Basic Pump 8, 
Operating temperature F 200 to-40 











LUCAS-ROTAX IA4 pump, weighing only 8-'/4 Ibs., shown in 
comparison with comparable-capacity competitive pump. 


If you are interested in industrial 
hydraulic pumps or motors in the 1.5 to 
108 g.p.m. range at pressures to 5000 
p.s.i., you'll find more good design 
features in Lucas-Rotax pumps and 
motors than in any other quality line. 

Lucas-Rotax industrial hydraulic 
pumps and motors are smaller and lighter 
than conventional units with low noise 
level in spite of high operating speeds. 
They offer fast response rate in pressure 
compensation and the low and medium 


capacity units can be operated from 2- 
pole motors to reduce the cost of the 
prime mover. 

Pumps are available as variable 
volume, variable volume pressure com- 
pensated, overcentre cam (reversible) or 
fixed volume. Motors can be supplied in 
variable or fixed volume. Both pumps 
and motors deliver high performance 
with minimum maintenance. Available 
in quantity from domestic stock—call 
or write for technical data. 


a product of creative enginecring by 


For further information contact 


U.S. Representative 
JULIUS KENDALL, 
Kenett Corporation 
320 Washington Street is 
Brookline 47, Mass 


LOngwood 6-0378 
A member of the Lucas organization with 


OFFICES AND SERVICE DEPOTS 
THROUGHOUT NORTH AMERICA 


“004 
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ROTAX 


LIMITED, TORONTO 


BOSTON * NEW YORK ¢ CHICAGO « LOS ANGELES 
* SAN FRANCISCO e¢ CLEVELAND ¢ JACKSONVILLE 
¢ MONTREAL *« VANCOUVER 


* HOUSTON 
¢ TORONTO 
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LESS FLUID SLIPPAGE! 
LESS DOWNTIME! 
GREATER EFFICIENCY! 


... in hydraulic and pneumatic Darceva Pumcup 
mechanisms, reciprocating pumps aie 


Darcova 45° Bevel Type Pumcup 


7 BIG DIFFERENCE you'll find in Darcova Pumcups is that 
they operate at full efficiency throughout their entire life. 
This means fluid slippage is virtually eliminated. 

And because fewer replacements are necessary, you have less 
downtime. Users report that Pumcups outlast ordinary pack- 
ings at le wt 3 to 1! 

Pumcups are available in three textures—hard, medium and 
soft. Also in regular or 100% nylon composition. Sizes range 
from %" to 20°. For all the facts on Pumcups, write for 


Bulletin 5908. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 


TRADE MARK 


NEW 
PRODUCTS 


VALVE 


Solenoid valves are direct-lift, full- 
ported. Designed to operate from 0 
to 1500 psi. Bubble-tight, leak- 
proof, and packless. 


Specifications: In bronze or stain- 
less steel in %” to 1” pipe sizes. For 
temperatures from —350 to 450 F. 
Designation: 15,000 Series—Atko- 
matic Valve Co., Indianapolis, In- 
diana. 


330 


QUICK-COUPLING LIQUID 
FILTER & STRAINER 


Has 3-way inlet, outlet, and back- 
wash blow-down valves. Each filter 
has inlet and outlet gages to record 
pressure differential. Filters can 
operate together or alone. They 
need no tools. Sealed at both ends. 
No short-circuiting. In bronze, steel, 
316 stainless steel, monel, and 
aluminum 


eae wate 


Specifications: Rated 5 to 150 
gpm. 10 to 700 mesh (30 microns). 
For 200 psi, 200 F.—Ronningen- 
Petter Co., Vicksburg, Mich. 
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HIGH SPEED 


* POWERFUL GRIP 


New, improved model speeds up all repeat operations—mill- 
ing, drilling, tapping, punching, bending, riveting. Both hands 
left free to produce more! Light squeeze to 2250 pounds pres- 
sure! Extra thick jaws for attaching jigs. Jaws open to 3-inches; 
1/16” to 5/8” maximum travel. Complete with ‘oot control, 


SPEEDY 


AIR 
REGULATOR 


Regulates 
pressures 

© to 140 Ibs 
No. 622 $7.25 


air hose and fittings........ $44.00 


SPEEDY SPEEDY 
AIR FILTER . UNIT 
Assures clean, . Production 
oil-free air 

No. 140 $4.00 he 

Slightly Higher 

West Coast 


Order from Your Supplier or Write for Air Tool Coteleg 
W. R. BROWN CORP., 2655 N. Normandy Ave., Chicago 35 


Needed Now 


. 
Engineers-Loop: 
To take technical cognizance of loop operation and 
assist in installation and in shakedown operation of 
loops. B.S. degree in electrical, mechanical or chemi- 
cal engineering, with 1-3 years engineering or plant 
operation experience in the field of high-pressure 


water tests 


If you qualify for the above position, write immediately 


to: Mr 


Southard, Westinghouse Atomic Power 


Division, PO. Box 355, Dept. X-55, Pittsburgh 30, Pa. 


Westinghouse 


ATOMIC POWER DIVISION 


FIRST IN ATOMIC POWER 


| 
| 
| 
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SERIES 
1100 


PREVENTS 
COSTLY DAMAGE 


eee AUTOMATIC 
GAUGE CUT-OUT 


From 15 to 2400 psi... 
—100° to 500°F. Wide range 
of cut-out pressure settings. 
Available in brass or 303 
stainless. 


CIRCLE SEAL 
GAUGE 
PROTECTOR 





A safety shield for gauges and 
personnel, the Circle Seal Gauge 
Protector is designed for pneu- 
matic or other gas systems as 
well as liquid service. Use of 
contact rather than sliding seals 
overcomes 0-Ring breakaway fric- 
tion problems associated with 
piston type units. Automatic cut- 
out when system pressure 
exceeds gauge limit... auto- 
matic cut-in when system pres- 
sure returns to normal maximum. 
In gas systems, surge or shock 
waves will close valve momen- 
tarily to reduce shock to gauge 
elements. Where gauges are cas- 
caded, Gauge Protector automati- 
cally cuts out lower pressure 
gauges...cuts them in as sys- 
tem pressure falls. 





Military Service 


Industrial Service 


2181 East Foothill Bivd., Pasadena, Calif 


JAMES, POND & CLARK, INC. 
CIRCLE SEAL PRODUCTS CO., INC. 


CIRCLE 








ACTUAL 
SIZE 


SERIES 
9500 


ABSOLUTELY 
LEAKPROOF 
eee EFFORTLESS 
CONTROL 


Positive sealing from high 
vacuum to 2000 psi. Male 
or female connections in 
¥y” or 4” sizes. Brass or 
303 stainless. 


CIRCLE SEAL 
MINIATURE 
PLUG VALVE 








Miniaturized at no sacrifice in 
quality, the Circle Seal 9500 
Series is ideal for application in 
instrumentation, inert gas test 
stands, hydraulic clamps, jacks, 
etc. The convenient “T” handle 
with 90° actuation provides 
effortless opening and closing. 
The handle is color coded for 
various gases and liquid service 
requirements. The visual indica- 
tion provided by the “T” handle 
can be used as a metering device 
by turning the handle various 
degrees from full-on to full-off. 
“0” -Ring seals virtually eliminate 
wear. When required, simple re- 
pair is effected by replacing 
three “O-Rings without remov- 
ing valve from the line. 








Military Service 
Industrial Service 


2181 East Foothill Bivd., Pasadena, Calif 





JAMES, POND & CLARK, INC. 
CIRCLE SEAL PRODUCTS CO., INC. 


CIRCLE 
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ringside view of United's 
exclusive feature for 


Pressure Tight Seals 


United's exclusive, patented 
self-energized metallic O-rings 
are circular tubes vented by tiny 

holes drilled in the ring wall, 





The holes are to balance the in- 


capenou terior and exterior pressures in 
order that the ring may respond 
to variation in deflection of the 


sealing surfaces with a natural 
resilience uninhibited by the ex- 


ternal pressure 





Type 550 
Available 
standard 


In metal-to-metal applications, 
are capable of forming positive, 
seals under extreme temperatures 

nd under pressures equal to ultimate 

tself Available in various metals 
ilver coatings, ) s dia. to any 
non-vented and pressure- 


ok let 


09.269; *2,837.360 


UNITED METALLIC “O” RINGS 


manufactured by 
United Aircraft Products, Inc. 
Box 1035 + Dayton, Ohio 


OIL LEVEL GAUGES 


Flush Mounting © Direct Reading * Heavy Pattern 
For Hydraulic and Lubricating Oil Reservoirs 


Models Suitable For 

* Petroleum Products 
in 3 * Phosphate Esters 
production * Glycol-Water Solutions 


sizes with 4”, 6” and 8” long * Oil-Water Emulsions 
sight openings * Other Special Applications 


For complete information write: 
FEDERAL BRASS MANUFACTURING COMPANY, Elmira 2, New York 
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USEFUL 
LITERATURE 


Continued from page 60 


POPPET TYPE AIR VALVES 
Line of 2-way, 3-way, 4-way., 

and 4-way, 5 port poppet valves 

shown in single chart. Cutaway 





drawings give construction features 
sealing arrangements, poppets and 
flow pattern. (¢ ushioned design of 
short stroke poppets reversible re 
placeable seals Hoffman Valves 
Ine Dayton Ohio 


416 


REGULATORS AND VALVES 


Bulletin JSC-1 shows how to 
size sliding gate regulators and 
control valves. Charts cover liquid 
and gas service, using cross-retfer- 
ence method of compiling. Data 
tells how to adjust sizing for varia- 
tions im _ pressure temperature, 
viscosity or specific gravity. OPW- 
Jordan, Cincinnati 


417 


COLLET PIPE COUPLINGS 


Joint consists of body, sealing 
ring, back-up ring, split collet, and 
clamping nut. Automatic tighten- 
ing, impossible to overtighten clamp- 
ing nut. For pipes to 2” O.D., pres- 
sures to 5000 psi. Keelavite Hy- 
draulics LTD., Allesley, Coventry, 
England 


418 


PROCESSING TECHNIQUES 


Techniques and _ processes in 
valve manufacturing. Forging, im- 
pact extrusions, heat treating, and 
special assemblies. Booklet is in- 
tended to help readers with pro- 
duction problems.—Eaton Manu- 
facturing Co., Valve Div., Cleve 
land. 


e 419 
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VALVE SERVICE PARTS 


Catalog I-1829-S has service 
parts information on FCG-02-1000 
31 flow control valve, and x0 

20 models. Models 31 and 

30 shown exploded Model code 
breakdown. Catalog I-1866-S cov 
ers DG3S4-40, pilot operated, di- 
rectional valves. Pilot, choke block 
shown exploded Catalog I-1867-S 
covers DG5S4-06°*-40, solenoid- 
controlled, pilot-operated direction 
al valves.—Vickers, Inc., Machinery 
Hydraulics Div., Detroit 


420 


INDUSTRIAL SWITCHES 


Form 84-441. Circular features 
adjustable pulse, center neutral, 
limit, and proximity switches. II 
lustrated limit switch types: ex- 
plosion-proof, pushbutton, mercury 
and toggle. Micro Switch, Div. of 


Honeywell, Freeport, Ill 
421 


TUBING SPECIFICATIONS 


Folder shows chemical analyses 
of standard carbon, alloy and stain 
less tubing steels. Cross-indexed to 
associate grade and ASTM specs 
with B & W’s Niclov. Crolov and 


specialty tubing steels. Lists ASTM 
tubing, pipe specs. Bulletin T-456. 
Covers electric-resistance-welded 
carbon steel mechanical, cylinder, 
and JIC hydraulic line tubings. In- 
formation on Lectrosonic smooth 
interior finish. Tube characteristics 
Designated T-459. Babcock & Wil- 
cox, Tubular Prod. Div., N. Y 
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AIR CONTROL VALVES 


Bulletin contains cross-section, 
dimension, and installation draw- 
ings. Valves are &” size. Ball bear 
ng cam valve, and lever and roller 
type cam valve. Humphrey Prod- 
ucts Div., General Gas Light Co., 
Kalamazoo 


423 


RELAYS 


Bulletin GEA-7021 includes gen- 
eral purpose, machine too1, me- 
chanically held, pneumatic time- 
delay and synchronous motor-driven 
timing relays. Illustrations and in- 
formation. General Electric Com- 
pany, General Purpose Control 
Dept., Bloomington, Ill 
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IMPORTANT NEWS 


FOR HYDRAULIC PUMP USERS 


Please address inquiries to: 


AMERICAN ENGINEERING’S 
HELE-SHAW ond HYDRAMITE 
pumps are now being precision 
engineered and fabricated at 
the Aircraft Armaments, Inc. 
plant at Cockeysville, Md. 


Be assured that the same crafts- 
manship and high standards of 
quality which make HELE-SHAW 
and HYDRAMITE pumps leaders 
in their field will be maintained 
in the IMMEDIATE CONTINUED 
PRODUCTION of these pumps 
by Aircraft Armaments, Inc. 


AE INDUSTRIAL DIVISION 
AIRCRAFT ARMAMENTS, INC. 


Post Office Box 6853, Baltimore 4, Maryland 
CLEVELAND DISTRICT: A.E. Company, 1157 Leader Bidg., Cleveland 14, Ohio 
NEW YORK DISTRICT: AE Industrial Division, 1 Exchange Place, Jersey City 2, N. J. 
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WATERMAN 


REGULATORS 


Constant 
Sp ec] 


Operation 


pg urdile Ss Oo} load! 


re 


At a cost comparable to an ordinary restrictor 

or needle vaive, you can have pressure- 

compensated flow control in your hydraulic 

circuits 

Rated for pressures to 3000 p.s.i. 

Wide range of sizes available—,” to 1%” 
N.P.T.F. and 4%” to 1” S.A.E. tube. 

Flows to 100 g.p.m. can be controlled. 

Factory-calibrated and tested to + 10% tol- 
erance. Closer tolerance available. 

Require little more space than pipe or tube 
in which installed 


Trouble-free in operation—tens of thousands 





|, BSAA SASSER SSR SRS Tr 


bye —_ win mT": 


“ Ce eed 


Unit senses pressure drop across precise 
orifice and reacts to contro! flow with 
desired limits. 


Send today for 
new Catalog 1002. 


w-sios 


725 Custer Ave., Evanston, Ill. 
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\ 
more good 


reason to think 
about 


CUSHIONED STEEL VALVES assure extremely 
quiet operation for QUINCY COMPRESSORS. Each 
valve and seat is a separate assembly that can be 
removed for inspection without disturbing the other 


V alves 


Designed by engineers who have pioneered air com- 
pressor advances for 40 years, each QUINCY is built 
to provide maximum service efhciency and long life. 
Cushioned steel valves are only 1 reason for 
QUINCY’S outstanding performance. Lynite connect- 
ing rods, automotive type pistons, Safe-Q-Lube pres- 
ure lubrication and Loadless Starting all contribute 
their functions and quality to the overall performance 
of QUINCY COMPRESSORS. The point is simply 
that you can count on a Quincy — for years. CHECK 
THE “Q-LINE” NOW —a complete range of indus- 


trial models for all applications. 


Yuiney 


QUINCY. COMPRESSOR CO.,. 


Makers of the World's Finest’ Air Ca 
118 





Circle 26 on Reader Service Card 


HYDRAULIC ENGINEERING 
FOR INDUSTRY 


TRADEMARK 


SINCE 1829 


DESIGN SERVICES 
FABRICATION 

POWER UNITS 

HYDRAULIC PANELS 
ELECTRICAL CONTROL PANELS 
ACCUMULATORS 


STOCKING DISTRIBUTORS 
HYDRAULIC COMPONENTS 


Complete Engineering and Design Services 
Are Available. Qualified Sales and 
Service Engineers in Most Areas. 


She CARDWELL MACHINE COMPANY 





Arbor press converted to high 
production power press, using 
double end cylinder, Time 
Delay Switch, Flow Control 
Valves, and related equip- 
ment, Flow Valves permit 
independent ram speed ad- 
justment in both directions 
Differential pressure between 
“A” and “B" gages coused 
by throttling effect of Flow 
Control Valve creates time 
interval in working pressure 
build-up, which is compen- 
sated for by Time Delay 
Switch setting. This insures 
consistently accurate working 
pressure on the ram 





§ AUTOMATION 


TIME DELAY 
SWITCH 


FOR CONTROLLED TIME 
DWELL OF AIR OR 
HYDRAULIC CYLINDERS 


* Holds dwell accurately to 
fraction of second 

* Automatically re-sets 

* Designed for millions of 
octvations 


Pneu-Trol Time Delay 
Switch will hold any cylinder 
controlled motion or opera- 
tion at a positive stop on 
either end of the stroke for 
% to & seconds in 20 to | 
ratios. Simple, easy to adjust. 
Automatically re-sets after 
each actuation. Positive, con- 
trolled time dwell permits 
wider use of air or hydraulic 
power in automatic opera- 
tions, increases accuracy of 
work by insuring split-second 
accuracy of time dwell. 
Available with many thrust 
linkages for left and right, 
down, up. or horizontal 
thrust. rite for Special 
Bulletin TDS-59 


2919 GRANT STREET 


BELLWOOD (Chicago Suburb) ILLINOIS 
| 
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USEFUL 
PARCO PROBLEM PROBERS 


#9 HIGH HEAT RESISTANCE 


POPPET VALVES 


Publication contains specifica- 
tions, features, Cv factors and re- 
sponse time. In straightway, 3-way, 


and 4-way types. Pipe sizes from QO 
4” to 1%”. Temperatures from ae" S 
F. to 175 F. Ambient range BP VIB az D \ 


from 40 F. to 120 F. Bulletin 323 
Ross Operating Valve Co., De 


x 


LOG CARRIAGE DRIVE 


Infinite carriage speed control 
in either direction. Hydro-dynamic 
braking with shock-free reversal 
Reverse carriage to full speed re 
turn 900 fpm) in about two 
seconds. Flows unrestricted through 
two short hoses. Bulletin 15110 
gives design details and describes 
equipment.—Oilgear Co., Milwau 
Kee 
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CHECK VALVES \\\ 


Low pressure drop check valves 
available in three mounting styles 
Angle valves operate to 5000 psi, 
deliver 3 to 65 gpm. Internal pipe 
threads \” through 1-%”. Straight 
thread ports %” to 1-4” OD. In-line 
check valves for 3000 psi, 3 to 50 O e) 
gpm. With pipe thread ports or 37 


deg flare connections. Gasket- 


mounting valves tor pressures to 


sain mtg s a ear ae If high heat resistance is a requirement of the — ‘a wanalne 
straight thread for 20 gpm valve. ponents or “O” Rings in your product design, ae mo - _ ucts, 
For 50 gpm valve subplates have sen by Parco, are the answer. Viton will withstanc tegersiees up to 
1-%” pipe or 1-%” OD straight 600° F. It has excellent wearability and is rege > 
thread. Parker-Hannifin Corp oil. It is also resistant to chlorinated and aromatic solvents. OT vese — = 
Cleveland, Ohio ; properties, coupled with Parco’s scientifically controlled production facilities and 
precise quality control techniques assure the ultimate in Viton molded rubber 

2 <a? on Render 6 _ components for your high temperature applications. © Parco is qualified to 
produce Viton products in conformance with MIL-R-25897C. For immediate 

results, consult with Parco engineers regarding your molded rubber applications 


SELF MANIFOLDING VALVE where high temperature resistance is necessary. 


Brochure presents MV-74MM 
Building Block valve with bal- 
anced poppet and symmetrical body 
design. For single or multiple 
valves. 2-way, 3-way, or 4-way, “ : 
N.O. or N.C. Operates on a.c. or Parco Slide Rule a | NAME 
d.c. from 0 to 3000 psig. Charts Bree ; COMPANY 
and information. Marotta Valve Plastic and Rubber Preducts Company 


Corp., Boonton, N. J _ 2100 Hyde Park Boulevard 1 8USINESS ADORESS 


Los Angeles 47, California ; 
428 on Reader Service Card ' 


/eall, + Plastic and Rubber Products Company 
Send for @*% | 2100 Hyde Park Bivd. + Los Angeles 47, Calif 


your latest pa Please send the Parco O-Ring Data Chart to: 
. ee i 


CITY 


ZONE STATE 
Continued on next page Hagens . 
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USEFUL 
LITERATURE 


ALL-METAL FLEXIBLE HOSE 


| wr vases solids and fluids Con 


compensates for 


m or misalignment. Catalog 


vibration 
mot 
1D-100D gives specs, descriptions 

ipplic itions for U-200 and | 
ites for ther 
xpansion by deflection. Uni 


i 
Vetal Hose Co., Chicago 
429 


Die? 


( ompens 


BALL VALVES 


Circular 611 details operation of 
valve, gives information and illus 
trations. One-piece body, two-way 
seating. Length from 2 13/16” to 
5". Port openings from 7/16” to 
1%”. Center of stem to end of 
handle dimension from 3%” to 
7%”. Lunkenheimer Co., Cincin- 
nati 


430 


PACKAGED HYDRAULIC 
SYSTEMS 


Bulletin describes systems for 
process control. Points out examples 


NOBIS 


THESE HANDS SHAPE the quality of hydraulic cylinders 
at CROSS Manufacturing Company. 
These hands sense the mettle of ma- 


terials 


- deliver 


uncompromising 


machine artistry that promises depend- 
ability. These hands dare to test their 
skill with rigid, station-by-station in- 
spection to assure conformity to the 
highest standards. For a hydraulic 
cylinder built to withstand severe pres- 


sures, 


corrosive atmospheres and 


violent stresses— look to CROSS —a 
complete line .of reliable hydraulic 
cylinders for all industrial applications. 


MANUFACTURING COMPANY 
Lewis. Kansas / Phone EA 4-5525 


CROSS Engineers Available to You for Free Consultation! 
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in heat treatment, paper making, 
off-shore drilling. Typical system 
includes one or more pumps, res- 
ervoir, relief and check valves, di- 
rectional controls, filters and mani- 
folds. Ready for connection to cyl- 
inders or fluid motors. Designed 
for 1000- or 2000-psi operation. 
Reservoir capacities from 10 to 60 
gallons. Single, double, two-stage, 
two-volume or two-pressure pumps 
Bulletin 1-5802.—Vickers Inc., Dit 
Sperry Rand Corp., Detroit 
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ELECTRONIC FILTER 


Used in purging and decontam 
ination of hydraulic test stands, 
aircraft hydraulic systems, and 
missile and rocket systems. Model 
PR3-15-3M has 4000-psi operating 
pressure, 10,000-psi max test pres 
sure, and 0 to 3 gpm flow. Model 
PR1LO-15-250 has 250-psi operating 
pressure, 375 max test pressure, 
and 1 to 10 gpm flow. Permanent 
Filter Corp., Los Angeles. 
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ROTARY GEAR PUMPS 

Capacities from % to 146 gpm 
at pressures to 2000 psi. Viscosity 
ratings from 300,000 to 30 ssu 
Speeds from 690 to 3450 rpm 
Overall sizes from 34” x 6 15/32" 
to 8 7/16” x 16 5/16”. Bulletin 
No. 43. Northern Ordnance Inc., 
Minneapolis. 
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GLYCOL DIETHERS 

Data on glycol diethers; diethy] 
Carbitol, dibutyl Carbitol, and 
methyl! ethyl Carbitol used as com- 
ponents of hydraulic fluids. Physi- 
cal properties, solubilities, constant- 
boiling mixtures, specification lim- 
its, test methods, storage, handling, 
physiological properties, and ref- 
erences.—Union Carbide Chemicals 
Co., Div., Union Carbide Corp., 
N.Y. 
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COMPACT VALVES 


Photographs and exploded views 
of components shown in bulletin 
D-1. Figure 22 Tufline valves from 
%” to 1”. Figure 30 Tufline valves 
from \%” to %”. Stock metals 303 
or 316 stainless steel. Maximum 
temperature 400 F, 300 Ib ASA 
Length 2.5” to 3.88”. Continental 
Mfg. Co., N.Y. 
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INDUCTION MOTORS 


Bulletin GEC-1049, gives sele« 
tion, application, and buying guide 
for Tri-Clad ‘55 motors. Single 
and three-phase, from % to 150 
hp. Charts, tables, and_ illustra 
tions 

Bulletin GEA-6602A 
construction of Tri-Clad ‘55 motors 
12 Section with 
Electric 


illustrates 


from 7% to 5 hp 
tables General 
Schenectady, N. 
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spec Ss 


Corp., 


MINIATURE FILTER 

ASSEMBLY 
Body is 1k” 

length Sc rewed body compone nts 


squaré 2” in 


or flanged faces lemperatures 


from 350 to 500 F. For air o1 
gas to 3000 psi. Stocked in %” 
and %” tube sizes, with either 
flared or flareless portings. Du- 
mont Engineering Corp., Long 
Beach. 
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MIDGET AIR CYLINDER 


Double-acting. Strokes up to 12” 
in increments of %”. Bore sizes: %”, 
1”, and 1%”. Operates at 130 F. 
Mounted four ways. Spring return. 
One-piece piston. Stainless steel 
piston rod. Bulletin 0230-B1.—Han- 
nifin Co., Div., Parker-Hannifin 
Corp., Des Plaines, Ill 
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HI-PRESSURE INDICATING 
ROTAMETER 


Bulletin 131 detailed 
drawings, dimensions, and capacity 
tables. Flow indicated by 
float viewed directly through gage 
pressures to 5000 
Model series 1400. 
Hat- 


contains 
rates 


window. For 
psig at 200 F 
Brooks Instrument Co., Inc., 
field, Pa 
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Continued on next page 








’ 
HYORAULIC 
CYLINDERS 
we made o Fantabulous Buy of 10,000 Hydraulic Cylinders due to 
a Mobile Equipment Contract termination. These cylinders were 
engineered for Earth Moving Equipment, Presses, 


SAVE 82% ow 2000 PSI ~ HVY. DUTY 


Agricultural Equip., Industrial Machines, Lift Assemt 


Eye-to-Eye 
Length 
18% 


Stroke Shaft Dia 
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NEW HYDRAULIC 





Tail Gotes, 
lies, ete, 


PRICE 


SPECIAL! 
PISTON TYPE 
HYDRAULIC 
MOTORS 
2000 PSI intermittent 
3000 PSI continuous 


SAVE-~ On these famous moke hydraulic 
motors. Just purchased from Gov't Surplus, 
All are unused and in good condition. 

9 88 
10.88 Neo. ¥-241 - Hydravlic PUMP — 

18.88 Disploces 2.4] cubic inches per rev. Has 
24.88 @ manual by-pass valve. Develops333.§ Ib., 
29.88 in. torque at 1000 PSI. Maximum operating 
speed is 2200RPM. Has 1’’ dia., 


6-spline shaft, 
NOW ONLY.. 275 


No. V-598 - Hydravlic PUMP — 
Displaces 5.98 cu. in. per revolution, 
Develops 953 Ib. in. torque at 1000 PSI. 
Max. operating speed 1400 RPM. Hos a 
manual by-pass valve, }-]/4"’ 


dia., 6-spline shoft.... 
SAVE AT 2952 


“HI-LO” PRESSURE 
PUMPING UNIT 








Ideal for use in applications where o fast approach to the work 
load is desired, Will deliver a total combined volune of both the 


pumps of 21} GPM... 


ot pressures up to 500 PSI, then delivers 


output of the high pressure pump (4 GPM) at up to 3000 PSI. Both 
pumps are face mounted on a 7-1/2 HP, double-end, 220/440, 3 
phase, 60 cycle AC motor, Entire pumping unit mounted on a 33 


No. DPR-21-3000 


gallon reservoir (available without the: reservoir), Overall size 


is 35"’ long x 18-1/2"" wide x 18-1/2"" high. Other Hi-Lownits 
available from 1500PSI to 3000 PSI — WRITE for DETAILS! 





2263 E. VERNON AVE., Dept. AH- 31 
LOS ANGELES 58, CALIFORNIA 





TO ORDER: Send check or M.O 4 dep. with 
C.0.D.'s. All items sent freight or postage collect 
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SPECIAL VALUE GZ AIR TANKS 
Stainless steel. Tested to 400 PSI. ideal for 
storage of air, chemicals, acids, ete. Has '4"* 
pipe ports, Size: 12-1/2"' dia, x 
24"" long. NOW 
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...there’s a MARSH 
NEEDLE VALVE for it 


Three great series of needle throttling valves QUICK-CONNECT COUPINGS 
—designed and buil ly Marsh experi- aad ; : 
aa tage pte Bea nent Positive locking with ball lock. 
make them. In materials for extreme range Models 111, 222, 333, 456. Tube 
of services. In a full range of sizes and pat- sizes from %” to 1%”. Pressure 
terns, including panel mounted. For a wide | from 125 psi to 3000 psi. Tem- 
range of pressures and temperatures. ne — a . : 
Body and stem guides machined from | perature from —65 to 160 F. 
solid bar stock for extra strength. Precision Weatherhead Co., Special Products 
ground stems with fine pitched stem- Div., Cleveland. 
threads for close regulation—tight shut-off. Ciclo $88 on Reeder Service Card 
Long lived, but easily replaced ‘‘Marpak”’ stabil Pic =i 
moulded packing; Teflon in stainless steel 
valves. Deep inlet and outlet threads for 
tight make-up. | DUAL VALVE ASSEMBLY 
MARSH INSTRUMENT COMPANY Data sheet no. 183 includes 
pre hes + yea 2 act | mounting dimensions, electrical 
SHARED Ff GED Ur Oe Se See ratings and prices of available units. 
Marsh instrument 4 Valve Co. (Canada) Ltd., 6307 103rd . . 
St., Edmonton, Alberta, Canada. Houston Branch Plant Assembly meets JIC specs and in- 
Seatenng Weseasecet tanh Snsbutent Compan. cludes two, 3-way valves connected 
1208 Anderson Ave., Fort Lee, N.J in series. Available with %” and 
%” valves. Micro Switch Div., 
Minneapolis-Honeywell Regulator 
Co., Freeport, Ill. 
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ELECTRIC MOTORS 


Bulletin 2651 features 23 motors 
with photos, descriptions, uses, and 
ratings. Shows from % hp to 2500 
hp, a.c. and d.c. Includes control 
panel and high frequency equip- 
ment information. Gearmotors and 
special motors also shown. The 
Louis Allis Co., Milwaukee. 
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COMPONENT BROCHURE 


Details information on valves, 

rotary pressure switches, precision 

' filters, hydraulic cylinders, and 

ticles out of hydraulic fluids Sa) fuel atomizers. Lap fit valves have 

is the job for which Frantz peek .00002” clearance. Filters to 5 mi- 

FERROFILTER Magnetic A crons. IMC Magnetics Corp. Ari- 
. sth zona Div., Phoenix. 


Taking abrasive ferrous pat 


Separators are especially fit 
ted. A stack of grids (one ther > LYTy he ‘ircle 442 on Reader Service Card 


shown here) comb and re- 


comb the stream into thin Ait oh : 46, Face AUTOMATIC RESET 
elements, forcing the mag- , . ve r DIAL TIMER 


es ee ; i Synchronous motor-driven unit 
the strongly magnetized grid ; < for control of a.c. or d.c. loads, 
edges to which they are at f up to four individual load circuits. 
tracted and securely held. Magnified inset | Sixteen timing ranges from .2 
: second to 60 hour. Available with 

1 or 2 SPDT load switches. Max 
, eo WI power consumption 5 watts. Series 
for betatin to S. G. Peunts Ge, Sin, Sanaa 309. Data and illustrations in bulle- 
Ave.. at Brunswick Pike, Trenton 6, N. ] tin N-309. Automatic Timing & 
Controls, Inc., King of Prussia, Pa. 
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vvyv 


shows ferrous particles clinging to the grid 


edges. For more complete information, write 
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REDUCE MACHINING EXPENSE 
with the MONOPAK: 


CARTRIDGE GORTITE 


All GORTITE, pliable, 
protective parts are fabricated 
from new, neoprene-base 
materials, nylon coated fabrics, 
fiberglass, Teflon, etc., to meet 
individual, service conditions: 
There are materials to 
withstand temperature 
extremes from —40°F., to 
500°F., without cracking. 
A&A MFG. COMPANY INC. 
712 S. 12th St. 
Milwaukee 4, Wisconsin 


BELLOWS BOOTS SLEEVES WAY-PROTECTORS 
FOR HYD. CYLINDERS, RAMS, JACKS, WAYS, ETC 


" 


5) EF. a a | 
HYDRAULIC ACCESSORIES CO. rot Hh} ~ Cm) le 
24301 Hoover Road . QY I 
Warren, Mich. 


4 








OUTSTANDING SUCCESS wiITH THE 


PRE-SPIROFLEX setnon of 
HIGH PRESSURE HOSE MANUFACTURE 


e EXTREMELY HIGH PRESSURES ARE OBTAINED 
ALONG WITH SUPER-FLEXIBILITY. 


e THE INDIVIDUALLY CONTROLLED HIGH TENSILE 
WIRES REMAIN INERT AFTER WRAPPING. 


e “STAY-PUT" COVERS ALLOW EASY 
ASSEMBLY OF FITTINGS. 


e LONGER HOSE LIFE DUE TO LESS 
COVER FRICTION. 


’ COVER CUT BACK TO SHOW 
PRECISE WRAP. 





WORLD PATENTS = BRIT. PROV. PAT. NOS. 
PENDING. 6944/60. 6945/60. 


FOR ALL INFORMATION WRITE: 
“MACHINERY DIVISION.” 


B&F CARTER & CO. LTD. totton 3 *txcano 


ELECTRIC CABLE, FLEXIBLE TUBE & PIPE, BRAIDING AND WIRE ROPE MACHINERY OF EVERY DESCRIPTION. 


REPRESENTATION IN THE U.S.A. 
PRECI-MATIC CORP., 60 E. 42ND. ST., NEW YORK 17, N. Y. GRAMS: “BRAIDERS BOLTON” 
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IMAGINATION 
FOR SALE! 
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SQUIRT BOOM 


Need an extendible boom like 
this one we built for a new aerial 
lift? Maybe not... but have you 
faced this problem: extremely 
long stroke, limited force, essen- 
tially (within limits of standard 
tubing sizes) equal travel speed 
in both directions? We did... 
we solved it as we solve all 
hydraulic problems—with cre- 
ative engineering. Try us on a 
tough one... prototype or pro- 
duction run. 
Just call or write today. 


UNIVERSAL 
HYDRAULICS 


ry 


4500 


W 
W 
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ION OF HOLAN CORPORATION 
BEIDLER ROAD 
OUGHBY, OHIO 
HALL 2-4595 
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CRIPTS OF 
NDUSTRY 





News about people, manufacturers 
and sales organizations 


Cardwell fills major posts 


Henry S. Hol 
land, III, 
tive vice presi 
dent of The Card 


execu 


well 
Co Richmond 
was elected pres 
ident He suc 
W. Craigie, now 
Holland 


chairman of the 
ceeded Walte: 
Charles W Bonner Jr 


engineect Was made a vice 


board 
chief 


pre sident 


Precision elects 
vice president 

Edward N 
Cunningham, 
sales manager of 
Precision Rubber 
Products Corp., 
Dayton, has been 
elected 
president. He will 


a vict 


La lp 


Cunningham 


coordinate sales 
research and de- 
velopment, and 
engineering. Cunningham is cur 
rently chairman of SAE committee 
G-4 on elastic 


seals 


Borden enters complete 
fluid component field 


A. E. Borden Co., Inc., Boston, 
announces their entry into the com 
plete pneumatic and hydraulic 
component supply field. Lines will 
be offered in New England. Bor 
been in since 
a wholesale supplier of 


hydraulic and 


den had business 
1921 as 
tubing, fittings. 


metal hose 


Five changes at 
Republic Mfg. 


Cliff \ 
manager of 


Ostle was appointed 


Republic Mfg 


sale S 


Machine 


Co., Cleveland. Robert A. Toma 
was made district manager of the 
central area Harrison, 
district manager of the midwest 
area, has added the east central 
area. C. W. Albers manages the 
district which Detroit, 
lower Michigan and all of Canada 
Walter A. Calahan joined the Pa 
cific Sales Div. office 


George A. 


includes 


New vice presidents 
at Chiksan Co. 


Three 
presidents have 


vice 


been announced 
by Chiksan Co., 
Brea, Calif. Lee 
Guill, formerly 
eastern regional 
manager, 
will be vice presi- 
dent and _ sales 
manager. Guill 
1949. He will 
headquarter at general offices in 
Brea. Gus M. Bagnard will be vice 
president and continue as chief 
engineer. He came to Chiksan 
from Douglas Aircraft in 1944. He 


= 


Guill 


sales 


joined Chiksan in 


o~ 


Bagnard Thomas 


has been chief engineer for eight 
years. E. Nelmes Thomas was ap- 
pointed vice president of Chiksan 
International and will continue as 
manager of sales development. 
Formerly with Commercial Solvents 
Corp., Thomas joined Chiksan in 
1952. 


Continued on page 150 


HYDRAULICS & PNEUMATICS 





AIR 
CYLINDERS 


AIR-MIT 





Air-MITE ae in a. 
or Double Acting Series, in 4 mount- 
ing types, are high quality cylinders 
at a low price. Simple, rugged design 
and compact construction give them 
long life, permit easy mounting on 
jigs, fixtures, tools, or machines 
Used wherever power holding, push- 
ing, pulling, or lifting is required, 
Air-Mirte Cylinders will meet your 
most exacting requirements of de- 
pendability and long iife. Write for 


QUALITY FEATURES: 
Ground and 
polished steel ram 

2 Bronze oilless ram 
bushing 

3 High strength 
aluminum alloy 
cylinder heads 

4 Brass, true-bore 
cylinders 
Five steel tie rods 











complete catalog and prices. 


ARM ITiE 


DEVICES, INC. 


4401 W. Kinzie St.. Chicago 24. | 





UNIT TAD 


MANIFOLD MOUNTING 


OF VERSA SERIES “A” SOLENOID VALVES 





®@ Now...You can mount an unlimited number of Versa Series 

A” Solenoid Valves as one integrated unit with these new 
Versa Co-Ordinate Assembiies. These assemblies make pos- 
sible simplicity of design in both Hydraulic and Pneumatic 
operation, because only one inlet is required to feed the 
entire line of valves. Additional blocks can be added at any 


time and biocks with and without ad- 
justable built-in bleed controls can be 
used together in one unit. @ Combined 
with Versa Series “A” Valves these Co- 
Ordinates provide the most flexible and 
reliable Multiple Solenoid Vaive Assem- 


a 
Verne, 
for Bulletin’ # Soo ave field. Write Vensa PRODUCTS COMPANY, INC. 
150A Coolidge Ave., Englewood, N. J. 
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=OR VACUUM 


TO SOLVE NEW PROBLEMS 


—these Bulletins may help you find low-cost solutions 


For dependable functioning of prod- 
ucts or equipment you build, use 
pneumatics! Often, air “‘works won- 
ders’ unmatched by other methods. 
It’s a versatile, controllable, eco- 
nomical medium of force and power 
through vacuum and pressure. 


For example: 


Gast Rotary Air Motors (to 7 h.p.) deliver 
reversible, variable-speed, explosion-proof 
power. They're compact — weigh less — 
cost less. 


Gast Compressors (to 30 p.s.i.) supply air 
blast or pressure to lift, push, mix, atomize, 
oxidize, pressurize on many jobs. 


Gast Vacuum Pumps (to 28” Hg) are used to 
hold, lift, position and shape parts — to 
test, control, fill, evacuate — in 101 ways. 


Use pneumatics—‘‘Air may be your Answer!” 


WRITE FOR ‘APPLICATION IDEAS'' BOOKLET AND CATALOG! 


2 Pwawracrunis CORP. 





@cA ee Air Motors * Vacuum Pumps * Compressors 
P.O. BOX 117-D, BENTON HARBOR, MICHIGAN 
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_ Deni 
Fall a iy -Ring ple cing POST Rochester oiies 
oto i FR | PTS @) A new sales office will operate 


in Rochester, N. Y., for Denison 
The Fall “CJ"* Wiper- IN DUSTRY Engineering Div., American Brake 
Scraper Ring is Spring- : . . _ Shoe Co., Columbus. Sales of hy- 
Loaded causing Squeere- — draulic multipresses, pumps, and 
Grip Action on the O.D. 4 , controls will be handled. 
of the piston rod during 
entire cycle. This pat- United Aircraft Products 
ented feature meinteins SQUEEZE announces staff appointments Houghton's Martin retires, 
. en yp ae stan United A ir- successor named 
pressure on the wiping 

craft products, E. F. Houghton & Co., Philadel 
Ine., Dayton, phia, announced the retirement of 
made Harry L Harry Martin, sales manager of the 
Benjamin assis Detroit Div. since 1934. Martin 
tant to the presi- joined Houghton as a salesman in 


edge of the ring at all 
times, stopping any buildup of foreign 
matter between the ring and the rod. 


It automatically takes up wear, main- dent. He rejoins 1929. James H. Richards succeeds 
taining NEW RING PERFORMANCE. UAP atter five him. He was a sales representative 
Available in diam- years absence for Houghton for the past 21 vears 
eters '/2" through 13" Hueffed He will head new 
for any commercial product develop 
use. AN and MS num- ment. George P. Lessis was made Onnen joins sales 


bers in use by the general sales manager. Once a division at Cuno 
Military and Aviation member of the firm's sales depart 


industry since 1944. , ment, he returns to supervise all 

Manufactured in accordance with MIlL- sales. Robert G. Hueffed, who was 
+. ; . 

$-5049. (°Closed Joint} with UAP’s sales department for 


The Cuno Engineering Corp 
Meriden, Conn., announced Don 
ald S. Onnen as a member of the 
sales engineering div. Onnen spent 

ager for the United Metallic O five years as chief equipment engi- 

ACE PRODUCTS co. rings section. Michael J. Donegan neer and operational director of 

1820 N. 12th S?. Tolede 1, Obie formerly UAP’s Boston area sales cosy foe the or a New 
Est. 1995 engmeer, IS product manager for aven, & Hartfore Rai rom 


cold plates, a new development Continued on page 153 


six years, became product man 











this FREE ENGINEERING MANUAL MARSHALSEA 


tells why tOtal 2 solves all ree steclasein the manufacture of 


retainin rin Sa . 
ng Ting jee Valves and Filters 
for Hydraulica Pneumatic Equipment 


Illustration shows two examples 
from the wide range of valves 


the newly designed die-formed ring in a 
= variety of materials and finishes. MBL.3128/! 


Ga tt 
E-RING DESIGN « SPECIAL RING SHAPES « STACKED RINGS 
en 
ss 
ty 
A” 
With Ramco's Circolox problems. This Free En- 
and Spirolox you have the gineering Manual brings 
tOtal 2 designs needed to you the complete t0tal 2 
solve all retaining ring story—write for it today! 


—or-—the exclusive 


“=  , sear LOCKING JH Hore 
: RING Spi 


RESILIENT | - AG? 
TAKE-UP f 


the unique 360° spiral wound ring 


= & ofess many design variations . 


‘ y = Sa Full details giadly supplied on request. 
id ' 
a MARSHALSEA BROS. LTD « TAUNTON ¢ ENGLAND 
RAMSEY CORPORATION o subsidiory of Thompson Ramo Wooldridge Inc. 


Box 513, Dept. T, St. Louis 66, Missouri 169 —_——_——————. An A.1.D. Approved Inspection Organisation 
120 4 v 162 r Service Card 
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A complete line 7 
for industrial 4 
applications and i 
original equipment 

re &§ © Ff Ff Ff FF hLhUmDLhUmD.LUDLUDF ' 


HIGH TORQUE 
VARIABLE 
SPEED (1-100 


r.p.m. ) 


HYDRAULIC 
MOTORS 





Interval Timers 





—— 


Running Time Meters Re-Cycling Timers 
ee ee ee Mark IV—S cylinder 4,500 Ibs. ft. at 2,000 p.s.i. (Speed 
i 1—100 R.P.M. reversible). Overall efficiency 90% —95%. 
INDUSTRIAL TIMER CORPORATION t Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i. (Speed 

408 McCarter Highway ’ 1—75 R.P.M. reversible). Overall efficiency 90% —95%. 

Newark 4, New Jersey ] Ideal drive for conveyors, rolling mills, cranes, tractors, 
cement mixers, drills, and most mechanical handling 
applications. 





GREATER PROTECTION 
Yo tou Alk? LINE 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 

SUCCESSFULLY 


USED FOR 4” HYDRAULIC BENDER 


PROTECTION Standard equipment includes 2”— 4” formers for steam 


OF AIR VALVES Nae 

CYLINDERS and gas pipes. The machine can be supplied either Hand 
CONTROLS Operated or Motorised and accessories are available for 
PNEUMATIC ?"—1}” steam and gas pipes, flat bar bending up to 


TOOLS, ETC. 7” x }” section and electrical conduits up to 3”. 


The FILTER removes solids .00039 and larger. A complete range of Hydraulic Pipe and Tube Benders 


Transparent bow! provides visibility. The - ” ° : . 
REGULATOR can pass large volume with an t to 18° dia. Pipes is available. 
unrestricted flow and minimum pressure drop. 


me nearon arene aerest CHAMBERLAIN INDUSTRIES LTD. 


om pee. Staffa Works, Argall Ave., Leyton, London, E.10, England. 


The Air Trap is auto- PRODUCTS Leytonstone 3678 


matic and eliminates . 
manual draining. 46 VICTOR AVE., Div. 12 (MEMBER OF THE CHAMBERLAIN GROUP OF COMPANIES) 
DETROIT 3, MICHIGAN 
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RELIEF VALVES 


WITH 
e@ EXCLUSIVE FEATURES 
e@ SMOOTH OPERATION 
@ LONG LIFE 


PILOT-OPERATED RELIEF VALVE 


Hydraulic relief valve limits system's maximum 


for any type or 
size of valve! 


NOW —a complete valve actuator so 
small it requires less room than a con 
ventional hand wheel . so powerful 
it provides smooth, positive action on 
any valve 
The Oil-Dyne valve actuator pro- 
vides two separate pressures, a higher 
opening pressure and a lower closing 
pressure, to protect valve components 
Any combination of pressures from 50 
to a peak of 5000 psi can be arranged 
For indoor or outdoor service, direct 
or remote control, Oil-Dyne valve ac 
tuators can be equipped with any type 
of safety device and signal, explosion- 
proof features, and a hand pump for 
emergency manual control. 
Oil-Dyne will install actuators on any valve furnished by the cus- 


operating pressure at constant level, though tomer directly or through any valve manufacturer, or will furnish 
flow rate varies. No leakage loss below cracking complete actuators, including mounting devices, to customers wish 
pressure. Pilot valve controls pressure setting ing to make their own installation. For complete information, write 





main valve instantly conforms. Remote 
pilot available to lower setting of integral pilot 
control. 3 pressure 
ranges 50 to 1200 
ps 1000 to 3000 
ps 2500 to 5000 
ps 50,000 tensile 
semi-steel body 
standard aluminum 
alloy to order. F 
or str. thread gasket 
seal bosses 4,” to 
1',”. Panel mount 
ing bosses 


Modified units avail 
able as Sequence 
Operating Valves 
and as Unloading 
Valves for clamping 
or other two-pres 
sure applications 


POPPET TYPE RELIEF VALVE 


Smoothly sliding poppet, seated by a stain 
less steel compression spring is the simple 
lesign of this rugged unit. External adjust 
ent. Two types of sealing elements avail 
able. Soft seal poppets for air, gas, and 
yuids, with no leakage; stainless steel 
poppet for general hydraulic applicatio 
Other poppet materials available for speciz 
hemical services. Eleven pressure ranges 
50 ps to ",” pipe, tubing, internal 
t threading. 250°F std specials to 
iminum alloy, brass, or stainless 


ADJUSTABLE IN-LINE RELIEF VALVE 


External relief adjustment without breaking line is the feature of 
this 5000 psi rehef valve. Limits hydraulic system's maximum 
pressure at constant level, with minimum rise above cracking 
pressure. Turning locknut on body varies relief pressure adjustment 
spring in pilot valve. Free reverse flow. 2 pressure ranges: 50 to 2500 
psi; 2000 to 5000 psi. Stainless steel body with hydraulic o-ring, -65 

160°F standard. Packings for other fluids, and higher tempera 


available. Flare or flareless tube connections "and 4” 


Distributors in principal cities coast to coast 


GLOBE NEEDLE 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «+ CLEVELAND 35, OHIO 
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for Catalog VA-10 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


 OIL-DYNE mc. 


2115C West Marquette Road * Chicago 36, Ill. 
PUMPS @ CYLINDERS @ VALVES 
PRESSURE SWITCHES @ ACCESSORIES 


~owrrrrrrrrerrererrerrerererererererrrrrrrrerrereree,. 
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NEW HH SERIES 


PRODUCTION! 


(formerly 


C4H 


“FINEST... senses 
of the INTERCHANGEABLES”’ 


Sheffer pioneered tapered cush- 
ns eliminate shock conditions on 2000-3000 psi 
-ushion entrance — permit fester HYDRAULIC 
cycling — greater production ALL STEEL CON- 
B RES sp to 30°°— STROKES to STRUCTION 
26 teet, on application. EASILY REMOVED 
Ask for NEW 16-page ROD CARTRIDGE 
full color Bulletin 261 BORES 1'% thru 14 
18 MOUNTINGS 
MEETS or EXCEEDS 


SH E FF ER: 4.1.6, STANDARDS 


T—\\ SOLD BY LEADING 
CORPORATION oe. DISTRIBUTORS 
INTERNATIONALLY 





Cincinnati 15, Ohio 
Phone POplar 1-8227 SEE PHONE BOOK YELLOW PAGES 
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Sees Ges iase 


INDUSTRY 


Oilgear advances engineers 
Oilgear Co., 
Milwaukee, has 
appointed Ernest 
Wiedmann as di- 
rector of engi- hes ee 2 ‘ : 
neering. Wied- Wg ” / |... te ~ - Complete information 
mann was chief —CvR a, aa ee Fem s on the industries’ most 
4° 2 engineer for 25 [_— 4 Re 5 FF r ‘ ACCURATE pressure 
‘ “s miter \ i BR 7 test instrument. 


years. His former 


Wiedman position is filled a 4 » ot = a PRESSURE RANGES 
bv Ransom Tyler oe: Ms seed ~ . 0 to 15 P.S.I. 
Fred Neumann and Russell La he a ND 5 ee - Oto 100,000 P.S.I. 
Borde will be engineering super- oF hE f. }- ACCURACY 
- 3 0.1% full scale 
reading 


srs ony as engineering labora — DIAL SIZES 
ory supervisor. Norbert Nitka has oy fe : 814” - 12” - 16” 


visors. William Douglas replaces 


been appointed chief systems en aga ” wd ; THERMAL STABILITY 
gineer and Wilfred Bublitz, chief a. a, Absolute from 
electrical engineer ‘ i ee : —25°F to +125°F 


Linear elects Moore 
vice president 

Linear Inc Philadelphia elected 
Philip Moore vice president of 
manufacturing at the Dallas, Pa., 


plant. Moore directs complete GRATIS ...a 12 page HY- 


plant operations. He recently fin- 


ished his 25th vear with Linear DRAULIC CIRCUIT and FLUID 
MANUAL for almost every 
type and size hydraulic 


~ ~'> Tiriielitelitelar 


as 
4 i fy 
itm HERE IS A BIG 812" x 11", file size 12 page, 


aeee Breitsprecher fully illustrated booklet. It's brimful of tech- 
nical data and drawings that every designer 
and operating engineer will want to read and 
manager for Racine keep for ready reference. Write for your copy. 
cocks C. Taek No obligation. 
ries rel sprec 1eT Mas 


been named assistant sales man 4 y D a A U L | © = L U | D 
ager for industrial hydraulic sales | 

by Racine Hydraulics & Machin- 

ery, Ine., Racine, Wis. He will AN D 0 | L FILTERS 
continue as chief application en- 


gineer. His service with Racine * FILTER/SEPARATORS o AIR AND 
dates to 1946. GAS LINE FILTERS « FILTER CARTRIDGES 


' 
| THE BRIGGS FILTRATION CO. 
Cooper elected DEPT. 366 WASHINGTON 16, D. C. 


vice president @ Send me manual. No obligation. 


Breitsprecher named sales 











Jack E. Cooper was elected vice i , Name 
president. of Diamond Chain Co., Company 
Inc., Indianapolis, subs. of Ameri- pbteaie 














Continued on next page 
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POST 
CARTRIDGE RELIEF VALVE SCRIPTS OF 


for your manifold or pump body INDUSTRY 


can Steel Foundries. Cooper joined 
Diamond in 1951 and had been 
sales manager since 1959. 





mS 
ome 4 


Parker-Hannifin elects vp, 
makes sales changes 


Parker-Hanni- 
fin Corp., Cleve- 
land, elected 
Robert W. Cor- 
nell executive 

@ Eliminates Cost of Piping ® Simple Machining vice president. 
He will handle 
° industrial and 
& Simplifies Maintenance © Flow Capacity up to 60 Gpm r>\ mobile equipment 
& Service business. Earl C. 
Davis was made 
sales manager in Cleveland for mo- 
bile equipment components. Wil- 
TT Relief Valves ©® Check Volves © Restrictor Valves liam E Ballantyne, neretofore = 
Needle Valves ® Pilot Check Valves ® Special Valves sistant to Davis, succeeds him as 
FE ontrols, inc. Pressure Compensated Flow Regulators sales manager of Parker Hydraulics 
| Div., Cleveland 
1284 N. CENTER STREET ° MENTOR, OHIO Robert N. Boucher was named 
—_________ | manager of Parker-Hannifin’s Phila- 
delphia sales region. The new re- 
GPAI gion includes eastern Pennsylvania. 
southern New Jersey, Maryland, 
NOW HLF MODEL GROUPS Delaware, and Washington, D. C 
Three men took posts in mobile 
hydraulic components sales. Harold 


. 
BERRY/ DOWTY | E. Lewis, formerly service man- 
/ , ; 


“ ager of Parker Hydraulics Div., is 

b draulic gear pumps now district manager in Detroit 

y | His accounts are in Michigan and 

| Canada. Richard Johnson is a sales 

Pressures to 3000 PSI omnis 1/2 to 85 GPM | engineer for Kansas, Nebraska, 

Iowa, Missouri, Oklahoma, and 

Texas. Sales engineer Mel Red 
man has accounts in Chicago 


M@ Saves Space ® Pressure Ranges up to 4000 Psi 


Cornell 
Write for detailed literature 


Manufacturers of Hydraulic Valves and Devices 





Member of National Fivid Power Assecietion 








Ber ' ran ump operating 





Parker Seal names vp 


= | | George Mever 

was named vice 

err ; president-manu- 
facturing of Park- 

HYDRAULICS er Seal Co., Cul- 
— setae ver City, Calif., 

tradename of Dowty Hydraulic Units Limited, England and Cleveland. 
He was manager 
MAIL FOR CATALOG 4 of manufactur- 
Hyd: ( Meyer ing, responsible 

for all the firm’s 

facilities in Culver City, East Los 
Angeles, and Berea and Lexington, 


| »/ Ky. He has transferred his head- 


























quarters to Berea. 
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Do you 
machine \“\-* “‘Here’s everything you mi 
in a multi-spool valve.” 


For heavy-duty mobile applications. 














» SECTIONAL CONSTRUCTION 


) with full versatility designed & 
| into each section. 


or MS33515 


57-E MS33657-S 
86-E MS24386-S 


"3 b ie 


MS 33514-E MS 33515-S MS 33515-E Handle may be located at either 


—_ —- end 


—, 
—A 


Anticavitation checks optional at 


— . one or both cylinder ports 
Load-checks in all sections 
Either ball-spring or pilot-type cyl- 
inder port relief optional in one 


or both ports 


Standard cutters In Left end section includes inlet and 


ak for j iat outlet at either top or side option 
stock for immediate gh at A 


delivery. relief 


Right end section options: Power 


beyond, conversion plug, outlet or 


Write for catalog. closed-center plug 


. Individual 


may be re- 


SONNET Tool and Mfg. Company placed or added in the field 


580 North Prairie Avenue « Hawthorne, Calif. 


Now you can specify Gresen Directional 
Control Valves in banks of 2, 3, 4... as 
many as eight sections, with any com- 
bination of features in each section. 
Take your choice of 3-way, 4-way, free- 
flow or 4-position float sections in any ar- 
rangement, then add the options shown 
at the left. 

Available port sizes: 42”, %4”, or 1” NPTF, or SAE 
Nos. 8, 10, 12, or 14 (outlet ports to SAE No. 16). 
Maximum pressure: 2500 psi. Capacity: 35 gpm. Ask 
about models 25P and 25PK 


GRESEN @ 
— 


A 
MANUFACTURING CO. 
405 - 35th AVENUE N.E., MINNEAPOLIS 8, MINN. 





N 
AUTOMATIO 
SIMPLIFIED 


combining DIRECT AIR, NOVI-MATIC 
4-WAY VALVES and NOVI POPPET VALVES QUICK DETACHABLE 


._.COUpIerS 
4 nipples 





steam, oil, gas, water, 
oxygen, etc. A broad 
range available of types 


ORIGINAL EQUIPMENT NOVI VALVES . 
MANUFACTURERS ® Give positive, instant action and SIZ@S.... 
Have Teflon slides 

Need no lubrication 4 


« 
7 
cuits with NOVI valves ® Are not affected by vibration ts 
2 Require no electricity F REE.... Write for free copy of Tru-Flate'’s illustrated 
Give guaranteed longer life ° Ind ih iieeiathe 2 
ustrial Catalog No. 4. 











Simpler, foolproof air cir 





will cut costs and give 
better performance 


CONTACT US FOR YOUR LOCAL NOVI-MATIC DEALER 


Novi-Matic Valve Division | 
TRU- ‘ 
Novi Tool & Machine Co. Novi, Mich be oa vested 
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... low cost 
magnetic unit for 
hydraulic reservoirs 








“DOUBLE MAGNETIZATION” 
CUTS MACHINE DOWN TIME 
REDUCES MAINTENANCE 
MORE DURABLE 


MASSIVE APPEARANCE 


rite, wire or phone WO 3-1466 


r information and prices 


COMPANY 


2320 Custer Ave. + Rockford, Illinois 


MANUFACTURERS OF MAGNETIC DEVICES 


LEIMAN AIR PUMPS 


with the Exclusive 


POST 
SCRIPTS OF 


Kellogg completes 
West coast shift 


Kellogg Div.. Brake 
Shoe Co., completed a three-month 
}000-mile Rochestet 


N. ¥ All Kel 


logy research 


American 


move trom 
to Oxnard, Calif 

production facilities 

sales, 


ind engineering operations 


ind administration are in the new, 


HINGED VANE DESIGN 


@ The simplified Leiman 
hinged vane design provides 
lorger air space, higher co- 
pacity —permits use of smaller 
pumps, slower speeds, lower 
horsepower. Every pump 
rigidly test-run before ship- 
ment. Specify Leimon Air 
Pumps for your vacuum, suc- 
tion or pressure operations for 
lifetime dependability. Con- 
sult Leiman engineers on any 
application. 

WRITE FOR LATEST CATATOG and 
application 


showing many 
how-to-do-it blueprints. 





uk 


A LEIMAN BROS., INC. 


151 Christie St., Newark 5, N.J. 


100,000-sq-ft plant. The 


plant 


borders on the Venturi County Air- 


port 


consolidate activities near 


Kellogg moved in order to 
major 


aircraft and missile producers and 


to locate in area of 


skilled labor 


an 


highly 


Kellogg shipped over 1,300,000 
pounds of high-precision machin- 


ers 
and 25 loads of 


personal effects 


14 loads of office equipment 
furnishings and 


4 small engineering and testing 


will be 
American Brake Shoe's 
Center in Mahwah, N. J 


facility 


maintained 


at 


Resear hi 


Continued on page |59 


ac’ 
ij 5 mo 
iii 


wengagyy) 








WEAR-FREE! CARE-FREE! REPAIR-FREE! 


Practically take care of themselves 


Self-honing surfaces. Curved cast 
iron vanes rotating against cast 
iron cylinder walls hone wear sur- 
faces to a hard, glassy smoothness. 
Provides continuous leak-proof seal 
and low-friction operation. 


Self-renewing vanes. Cast iron vanes 
take up their own negligible wear. 
No composition tips to wear and 
renew. Provides years of new- 
pump efficiency. 


Self-oiling. Leiman Automatic Oiler 
feeds the right amount of oil while 
running—needs no manual regula- 
tion—prevents over-oiling— 
reduces possibility of oil-staining. 


Rotary Positive 


LEIMA 


Pre ure 


Established 1889 


AR PUMPS 


Pctim 


Ss 
on © 


Vacuumto29.9 Hy, 
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Accurate 
Control 
of 

Fluid 
Motion 


THE IDEAL SMALL CAPACITY 
ROTARY OIL PUMP 


THOMAS SAVERY 
PUMPS, LID., 


BRACEBRIDGE ST., 
BIRMINGHAM 46, 
ENGLAND 


HYDRAULIC PUMPS 


American and Canadian Agents:— 
DAVIES BROTHERS, Gladstone, New Jersey, U.S.A. PEapack 8-1290 


LEAK TIGHT! BUBBLE TIGHT! 
SURGE PROTECTED! 

© FLOW—STRAIGHT THROUGH! 
LONG LIFE! EASY CLEANING! 


SIMPLE AND TROUBLE FREE! 


+ 


KEPNER PRODUCTS COMPANY 


West Summit, Illinois 


March, 196! 


DESIGN 
VALVE 


=...I1INTO 
SMALL 
SPACE 


Available: 
2-3-4 Way 

4%” and 46” Sizes 
Dead Seal — 

No lubrication 
required. 


Model 250-4E2 
4” 4-Way 
Momentary Contact 


ELECTRIC 
VALVES 


SPECIFICATIONS 

(4%"-4 Way 
Pressure Range — 30-125 | 
@ldiiie mir 4- VAe\@) 
Shipping Weight—3 Ib. 4 
Dimensions — 4-5/16” x 4-1/4" xz 


80.04 C.F.M 100 PSI 


EXCLUSIVE ELECTROPACT DESIGN 


| Ofe)] (teed hele) 41-Mest-t-] 1-10 Mi (-2 0-1 haler- hte. 


Stroke (Sol 022 Full 


#250-4E2 Momentary Contact | #250-4E1 Maintained Contact 





Voltage 115V 60 cycle 
Inrush 0.165 


mele O.13€ 


General Gas Light Company Box 2008, Kalamazoo, Mich 
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TubeXperience in action 


10 important reasons why 
Superior SAE Hydraulic Steel Tubing 
is your best buy 


@ Ease in bending and flaring, with no loss of ductility in stor- 
age or service, through use of 0.12% max. carbon content 
nonaging steel 

© Consistently uniform tubing through careful inspection of raw 
material and tubing in process 

@ Bright scalefree OD and ID through controlled atmosphere 
innealing 

e@ Smooth ID by mandrel drawing close to finish size 

e Assured cleanliness by hot solvent degreasing before all 

process anneals and shipment 

Flare-inspected quality based on 35% increase of OD 

100% hydrostatic testing to recommended working pressures 

Rust preventive treatment of al! tubing before shipment 

e All tubing boxed and wrapped for cleanliness and to protect 
igainst bending and denting during shipment or in ware- 
nouse storage 


e A complete range of sizes stocked and sold by leading steel 


service centers 


FREE! Bulletin 39 which contains bending data, working and 
: _— ng pressures, and fiow information. Write Superior 
mpany, 2030 Germantown Ave., Norristown, Pa. 


‘Ss, goerrar lade 


aa big name in small tubing 
NORRISTOWN, PA. 
OD— certain analyses in light walls up to 2% in. OD 
Angeles, Calif. « FIRST STEEL TUBE MILL IN THE WEST 


SESS 
for INDUSTRY 


Level Sight Gages 


MODEL 8575 | 


eum Base Fluids 


MODEL 8575-NON for Polyester Synthetic Fluids 





QUICK EASY n any wall thickness 


LARGE FACE verall for excellent visibility 

LEAK-PROOF— No Dripping 

CENTURY LIQUID LEVEL SIGHT GAGE low cost 
] proven per vance will amaze you 


Write for dimensional literature 


CENTURY HYDRAULICS 


vision of Century-Detroit 


ord Avenue © Detroit 11, Michigan af 
Telephone WAlnut 3-8088 4 


ESIGNERS & BUILDERS OF HYDRAULIC rae 
WER UNITS PNEUMATICS, RESERVOIRS, “y 
2AULIC ACCESSORIES & TEST STANDS 
30 


Money Isn°t Everything 


But it's a big part of what you can get by 
entering the 1961 Fluid Power Prize Paper 
Contest. Cash awards total $1400. Along 
with the money, you get recognition for 
yourself and your company—awards are 
presented at the National Conference on 
Papers 


Industrial Hydraulics in October. 


are published in Hydraulics & Pneumatics. 


You can submit a paper dealing with any 
phase of product or equipment develop- 
circuit and com- 


ment, new applications, 


ponent design, or fundamentals. 


This is a contest of ideas, not writing abil- 


ity. Photographs, drawings, tables, or 
graphs can be used to help your presenta 


tion. 


Get details by checking the Contest Box 
on the Reader Service Card inside the back 


cover of this issue. 
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New distributors MARKET PLACE 


Hackett Brothers, Inc., North 
Manchester, Indiana, has been ap- 
pointed a distributor by Parker- MANUFACTURERS 
Hannifin Corp. Product Id will . 
hed In 1 I On } S ry , Free Brochure “New Sales Oppor- 
€ industrial tube and hose fittings tunities for your Products in Cali- 
from the Parker Fittings & Hose fornia” available to Sales Execu- 
Div., Cleveland, and Crown air sys tives interested in representation 
by writing to Geco Sales Company, 
330 *Laughli venue, Los An- 
Div. in Des Plaines. Ii 300 McLaughlin Avenue, Los An 

geles 66, California. 





tem units from the Hannifin Co 





Atlas Valve Co.. Newark. will 


be represented in Oregon by SALES ENGINEER WANTED 
Thompson Instrument Service, WEST COAST 


Portland Fluid power agency-distribu- 
tor selling top lines needs 
qualified sales and applica- 
Nopak Diy Galland-Henning tion men in California, Ore- 

gon, and Washington. Send 


The right gauge for 
your specific needs 


\ ae \ .e s | . “ 
itg. »., Milwaukee, has appointed eemene te 2. D. teeatieed A complete line of gauges in stock 
Hydraulic Engineering Co., Cam The following qualifications available for early delivery. Gauges 
bridge, Mass., The Hush Co.. Sev are musts: from 10-inches water pressure : to 
. ( 1 Ss ¢ i] “Ure ; 30,000 P.S.I. to meet your specifica- 
moul onn, and syracuse supply 1. Proven successful indus- tions on any equipment. 
Co., Inter-City Div., Schenectady trial selling experience. -- 
N. ¥ to handle valves vlinders 2. Technical background, @ Pressure e Combination 
with engineering degree pre- @ Vacuum @ Diaphragm 
and accessories ferred. n Compound ra Hydraulic 
@ Altitude @ Special Purpose 
Interviews will be arranged @ Biel Thermometer j 
Neilsen Hydraulic Equipment, in the east and mid-weet. (Vapor Tension or Bi-Metal) 
Inc., Pelham Manor. New York Let Marshalltown answer your gauge 


was appointed by HHPALDw Ko. | SWERTLAND COMPANY rier += wt to lr 


ehring Co., Mount Gilead, Ohio SAN FRANCISCO 5, CALIF. 

to handle its line of hydraulic com- (TELE. GARFIELD 1-2662) MARSHALLTOWN MANUFACTURING, Inc. 
A Subsidiary of The Electric Autolite Company 

ponents in the New York City area MARSHALLTOWN, IOWA 


3. Age 25 to 35. 











ROD END EXTERNAL 
THREAD TYPE 


_ . , . ' ki 4 
ROD END INTERNAL Self-Aligning 5 o ey “DREM” SERIES 


THREAD TYPE 


“DREF”’ SERIES 
: | > and 


Self-Lubricating 
SPHERICAL BEARINGS 


ad " 
Combine Monoball » Engineering Advantages with Life-Time Lubrication 


Design engineers in many industries are specifying new “DYFLON’® SELF-ALIGNING and SELF-LUBRICATING SPHERICAL BEARINGS 

for these 5 major reasons: 

. LOWER COEFFICIENT OF FRICTION In addition, due to their two-piece “MONOBALL’’® 
... ideal where lubrication is impossible or undesirable. design and plastic alloy insert, “DYFLON’’® bear- 

pe ease EXTREME VIBRATION ai el ings have a long cycle life. Alignment and installa- 
...perfect performance under shock load conditions. tion problems are minimized. Oil-free for life 

. WILL NOT “COLD-FLOW” een Seren ‘bl int sm Gant 
...even under extreme load conditions. meen wee poss! = main a © COStS. 

_ IMPERVIOUS TO KNOWN CHEMICAL SOLVENTS Available in a variety of plain or rod end types. 
...eliminates corrosion problems. Bore sizes to 3.000”. Materials include stainless 
5. FAIL-SAFE ... due to “Monoball”® design. steel, plastic alloys and chrome alloy steels. Ulti- 

oe —— mate static loads to 500,000 Ibs. 
Request Engineering manual No. 551. 
1705 SO. MOUNTAIN AVE 


Tolina sate PRODUCTS co. MONROVIA, CALIF. - PHONE: MURRAY 1-9616 


Circle 135 on Reader Service Card 
March, 196! 





























. +.» With 
exclusive color 
and number 

; calibrated 
-.. : adjustment 
BELOW” ' 
Ad @ Simple reading, recording, 
setting and adjusting 
@ Safe — adjustable under 
pressure 
awl oil, b ge’ > tds @ Setting can be locked to 
water and other fivids hold adjustment 
@ Extremely sensitive — pro- 
vides high flow and mini- 
mum pressure drop 


Pressures 

Brass to 2000 psi 

Steel to 5000 psi 
Sizes: Ve, “. %, 
and %” dry seal pipe 
threads Write for detailed literature 


trHe MANATROL corp 


2 W 7th St © Cleveland | ° Mal 2575 


try it...at 
ex 


qape-dea r 


7 ways better than other 
thread-sealants you've used 


Fast, easy, neat to apply wrap once around joint, 
tear off, that’s all! @ Lubricates as it seals no thread 
galling, even on stainless steel or plastic @ Never hard- 
ens maintains original seal forever... prevents frozen 
joints for easy disassembly anytime @ Seals threaded, 
flared or butted joints @ Unaffected by high tempera- 
tures, alkalies, acids, chemicals @® Handy self-dispenser 
rolls @ 1 to 2¢ per average joint 





Mail to: FRIESLAND PLASTICS CO., Friesland, Wis. 


for free sample in yen yn 4%" [) 1” width 


Name 
Company 
Address 
City 
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Hydraulic Accessories Co. 147 
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Hydro-Line Mfg. Co. .. 54 
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Protective Closures Co., Inc 


Quincy Compressor Co. 
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Republic Mfg. Co. 

Republic Steel Corp., Steel & Tubes Div 
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Roper Hydraulics, Inc 

Ross Operating Valve Co. 


Thomas Savery Pumps Ltd 

A. Schrader's Son, Div. Scovill Mfg. Co 
Sealol Corp 

Sheffer Corp 

Shell Oil Co 

Snap-Tite, Inc. 

Sonnet Tool & Mfg. Co 

Southwest Products Co 

Sun Oil Co 

Superior Tube Co. 


Thomson Industries, Inc. 
Tomkins-Johnson Co. 

Towler Brothers (Patents) Ltd. 
Tru-Flate, Inc. 


United Aircraft Products, Inc. 
Universal Hydraulics, Inc. 


Versa Products Co., Inc. 

Vickers, Inc., Div. Sperry Rand Corp 
Machinery Hydraulics Div 

Vinson Mfg. Co., Inc. 

Henry Vogt Machine Co 


Waterman Hydraulics Corp. 

Watertown Div., New York Air Brake Co. 

Watts Regulator Co 
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CHEMIQUIP’s COMPLETE 


SEALED SYSTEM PRESSURE SNUBBER 








@ Instrument and snubber will not corrode, plug 
or clog 

@ Reduces fire hazard, noxious and toxic effects 
if instrument system ruptures 

Used with corrosive and/or viscous materials 

Chemiquip’s new combination also assures 

@ Easy charging @ Simple Solid filling, no 
spilling @ Minimum calibration or adjustment 

And Chemiquip'’s snubber smooths line surges 

pulsations — gives accurate readings in 2-3 

seconds 

2 and 3 piece assemblies for systems to 2000 PSI 


' e 


36 East 10th Street, New York 3 
GRamercy 7-3772 
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A—Snubber 
B—Porous S S Dise 
C—Diaphragm 








Write, wire, phone 
NOW for new 
technical bulletin 
Bw.-74! 








Simultaneous triple-pole switch 
interrupts 3-phase ac. circuits; 
6-circuit control in a small package 


This triple-pole switch simul- 
taneously reverses current flow 
through three windings of a 3-phase 
motor up to 1 H.P. and interrupts 
other types of multi-switching in- 
Stallations. Instantaneous “‘make” 


and “break” 


snap-action of the 


three poles is independent of the 
speed of actuation—even extremely 
slow moving cams can be used. 
The K3-Series offers designers 
a wide variety of 3-phase circuit 


MODEL K3-1 


hookups for servo-controls, to 


limit movement of machine mem- 


Triple-Pole, Double Throw 

15 AMP., 125/250 V. A.C. 
30 V., D.C. Res. 

10 AMP., 30 V., D.C., Ind. 

Overtravel, .015 Min. 

Move. Diff., .028 + .007 

Mech. Life, 1,000,000 ops. 


Elec. Life, 500,000 ops. is available. 


CONTROLS COMPANY 


bers and as a start-and-stop switch 
which formerly were possible only 
with complicated relays or a num- 
ber of separate switches. A large 
Selection of standard actuators 


OF AMERICA 


CONTROL SWITCH DIVISION 


1432 Delmar Drive * Folcroft, Pennsylvania 


TELEPHONE LUdiow 3-2100 
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When you discuss solenoid valve requirements with an 
ASCO engineer, you benefit from the design and de- 
velopment experience of half a century. The ASCO 
specialist can recommend the right valve for your 
needs because ASCO pioneering has brought about 
the thousands of types of solenoid valves now available: 

Two-way valves in pipe sizes from %” to 8”—for 
temperatures from -350°F to 600°F 
5000 p.s.i. 

Three-way valves in pipe sizes from 4%” to 2” — 
for temperatures from -350°F to 600°F — for pressures 
to 1000 p.s.i. 

Four-way valves in pipe sizes from 4” to 144”—for 
temperatures from -65°F to 212°F — for pressures to 
750 p.s.i.— poppet or slide type. 


for pressures to 


And ASCO can supply you with standard, explosion- 
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SOLENOID VALVE 


proof or water tight enclosures — Class A and Class H 
coils — a wide range of body materials including cast 
iron, brass, bronze and stainless steel. Or trade on 
ASCO experience and have one of our engineers call. 


New! Catalog No. 202 covers the ASCO line 
of Solenoid Valves. Write for your copy today. 


For Immediate Delivery... 


World’s largest stock of Solenoid Valves. 
A complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


Whatever the crucial factor in your flow control 
applications—reliability, compactness, high cycling 
rate—there is an ASCO valve that meets your need. 


ASCO Valves 


Aulomatic Switch CO. — so.8 HANOVER RD., FLORHAM PARK, N. J., FRONTIER 7-4600 
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GETTING YOUR SHARE? 


... Of the valuable 
es technical information 


— . you can get FREE? 


Every issue of HYDRAULICS & PNEUMATICS offers a gold mine of fluid power product, process 
and industry information. Product facts, catalogs, data books, manuals: the latest facts for your en- 
gineering and purchasing files are yours for the asking. The easy way to ask is to use one of the 
Reader Service Cards bound into this issue. 
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